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PREFACE 



A coBBscT and accurate knowledge of Arithmetic is one of the 
most important elements of a liberal or practical education. The 
public sbonld, therefolv, receive with indulgence every attempt that 
mJay be made to improve this department of instruction. 

The Elementary Treatise, which is here presented, is an enlarged, 
and it is hoped, an improved edition of the Common School Arith- 
metic, published in 1833. The suggestions of several experienced 
teachers have been incorporated with the body of the work in its new 
form, and, indeed, nothing has been omitted which it was thought 
would give it value to those for whose use it is designed. It has been 
the intention to render the whole subject as plain as it is capable of 
being made, and at the same time, to treat it as concisely as possible. 

The name. Compound Numbers, which has heretofore been ghen to 
all numbers in which the kind of unit Is expressed, has been changed 
to that of Denominate Numbers. This change has not been made 
with any ambitious spirit of innovation, but because it is deemed an 
improvement. It is not easy to form an idea of what is meant by the 
term. Compound Number, and especially so, when we find it applied 
to such numbers as 3 pounds, 3 dollars, 3 shillings, dec. Why is 8 
pounds a compound number any more than 3 ? If it be answered 
that 3 pounds is composed or compounded of three single pounds, that 
does not remove the difficulty, for 3 is also composed of three units I. 
Is it not then the better way to call the first a denominate number, and 
the other a simple number, as is done in § 45* 

Mr. Hasler, in his Arithmetic, has called this class of numbers, De- 
nominate FractioiiA 
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In the present edition, the questions referring to each section ere ar 
ranged directly after the section, which generally brings the question 
and answer on the same- page. This alteration will, no doubt, be 
found convenient to teachers. 

A Key has also been prepared, in which all the questions contained 
in the Arithmetic are resolved, and in such a manner, that the par- 
ticular methods of solution can be fully understood. Many examples, 
not in the Arithmetic, have been imbodied in the Key, in order that 
the pufnls may be exercised in questionfl not found in the books before 
them. 

Since the publication of the last edition, a small introductory work 
has been prepared, entitled, ** First Lessons in Arithmetic : " in conse- 
quence of which, the << Mental Arithmetic " whidi has heretofore 
formed the intn»duction, has been omitted. 

Demonstrations of the rules for extracting the square and cube roots 
have also been added, and the Author now indulges the hope that no 
further changes will be found necessary. 

The opinion of teachers has been so unanimous in fiivor of numerous 
examples as to induce the Author to add a Supplement, embracing 
near six hundred practical questions. These examples are arranged 
under heads corresponding with the order foDowed in the Arith- 
metic One of the advantages resulting from this arrangement is, 
thai the puinls of a dass may be kept together — the more proficient 
being employed on the Supplement until the whole are ready to be 
«lvanced. 

In deference 'io the opinions and wishes of many distinguished 
teadien, an edition of the Arithmetic has been prepared in which the 
answers to the questions are omitted. The edition, however, in which 
the answers are given to the alternate questions, is still published, and 
experience will show which method will best advance the intereets of 
ed u cation. 
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ARITHMETIC. 



NUMERATION AND NOTATION. 



§ 1 A single thing is called 
• One and one more are called 
Two and one more are called 
Three and one more, are called 
Four and one more are called 
Five and one more are called 
Six and one more are called' 
Seven and one more are called 
Eight and one more are called 
Nine and one more are called 
&c. &c. &c. &.C. 



Two^ 

Three^ 

Four. 

Fivei 

Six^ 

Seven^ 

Eighty 

JVine^ 

Ten, 

&c. 



Each word, one, two, three, four. Jive, six, &c., points 
out how many things are spoken of. These words are 
called Numbers. Hence, Numbers are the expressions 
for several things of the same kind. 

Questions. What is a single thing called ? One and one ? Two 
ana one f Three and one ? Four and one ? Five and one ? Six 
and one ? Seven and one ? &c. What are Numbers ? 

§ 3. The unit of a number is one of the equal things 
which the number expresses. Thus, if the number be 
six apples, one apple is the unit ; if it be five pounds of 
tea, one pound of tea is the unit; if it be ten feet of 
length, one foot is the unit; if it be four hours of time, 
one hour is the unit. 

Q. What is the unit of a number ? What is the unit of the number 
six apples f Of the number five pounds of tea ? Of the number ten 
feet f Of the number four hours ? 
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§ 3. Arithmetic treats of numbers. Numbers are ex- 
pressed by certain characters, called figures. There are 
ten of these characters. They are 

which is called a cipher* or Naughu 

1 - ... One, 

2 - ... Two, 

3 - ... Three, 

4 - ... Four, 

5 - ... Five, 

6 - ... Six, , 

7 - ... Seven, 

8 - - - - Eight, 

9 - - - - Nine. 

Q, Of what does arithmetic treat f How are numbers expressed T 
How many figures are there ? Name them. 

§ 4. The character is used to denote the absence of 
a thing. As, if we wish to express by figures that there 
are no apples in a basket, we write, the number of apples 
in the basket is 0. The nine other figures are called. 
significant Jiguresy or Digits, 

1 expresses a single thing, or a unit of a number. 

2 - two things of the same kind, or two units. 

3 - three things - - or three units. 

4 - four things - - or four units. 

5 - &ve things - - or five units. 

6 - six things - - or six units. 

7 - seven things - - or seven units. 

8 - eight things - - or eight units. 

9 - nine things - - or nine miits. 

Q. What does express? What are the nine other figures called ? 
How many things does 1 express ? How many things does 2 express f 
How many units in3t In4?In5f In 6? In7f In 8? In 9? 

§ 3. If we wish to express the number ten, we have 
no separate character for it. We must combine the cha- 
racters already known. This we do by writing on the 
right hand of the 1 ; thus, 10, which is read ten. 

This 10 is equal to ten of the units expressed by 1. It 
is, however, but^ single ien^ and in this sense may be 
regarded as a unt/, the value of which is ten times greater 



NUMERATION AND NOTATION. 23 

than the unit expressed hy 1. It is called a unit of tlie 
second order. 

Q. Have we a separate character for ten? How do we ezpreu 
ten f To how manv units 1 is it equal ? May we consider it atsingle 
unit ? Of what order ? 

§ 6. When two figures are written by the side of each 
other, the one on the right is called the place of uidts^ the 
other, the place of tens^ or units of ike second order ; and 
each unit of tlie second order is equal to ten units of the first 
order. 

When units simply are named, units of tlie first order 
are always meant. . 

Two tens, or twenty, are written - 20 
Three tens, or thirty, - - - - 30 
Four tens, or forty, - - - - 40 
Five tens, or fifty, - - - - 50 
Six tens, or sixty, - - - - 60 

Seven tens, or seventy, - - - 70 
Eight tens, or eighty, - - - - 80 
Nine tens, or ninety, - - - - 90 
The intermediate numbers between 10 and 20, between 
80 and 30, &.C., may be readily expressed by considering 
the tens and units of which they are composed. For ex- 
ample, the number twelve is made up of one ten and two 
units. It must therefore be written by setting 1 in the 
place of tens, and 2 in the place of units; thus, - 12 
Eighteen has 1 ten and 8 units, and is written - - 18 
Twenty-five has 2 tens and 5 units, and b written - 25 
Thirty-seven has 3 tens and 7 units, and is written • 37 
Fifty -four has 5 tens and 4 units, and is written - - 54 
Eighty-nine has 8 tens and 9 units, and is written * - 89 
Ninety-nine has 9 tens and 9 units, and is written - 99 

Hence, any number greater than nine and less than one 
hundred, may be expressed by two figures. 

Q. When two figures are written by the side of each other, what is 
the place on the right called? The place on the left? When units 
simply are named, what units are meant ? How many units of the 
second order in 20? In 30? In 40? In 50? In 60? In 70? In 
80 ? In 90 ? Of what is the number 12 made up ? Also, 18, 25, 37, 
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54, 89, 99 1 What numbers may be expreaeed by a nngle figure? 
What numbers may be expressed by two figures ? 

§ T. In order to express one hundred, or ten units of 
the second ordety we have to form a new combination. 

It is done thus, - - -. - 100 

by writing two ciphers on the right of 1. This number 
is read, one hundred. Now this one hundred expresses 
10 units of the second order ^ or one hundred units of the 
first order. But the one hundred is but an individual hun- 
dredy and in this light may be regarded as a unit of the 
third order. 

We can now express any number less than one thousand. 

For example, in the number three hundred and seventy- 
five, there are 3 hundreds, 7 tens, and 5 units We are, 
therefore, to express 3 units of the 3d order, g « 2 
7 units of the second order, and 5 of the 1st J 1 1 

Hence, we write - - - -.- 375 

and we read from the right, units^ tens^hundreds. 

In the number eight hundred and ninety-nine, there 
are 8 units of the 3d order, and 9 of the 2d, and g « i 
9 of the 1st. ^11 

It is written 899 

and read, unitSy tensj hundreds. 

In the number four hundred and six, there are 4 units 
of the 3d order, of the 2d, and 6 of the ^ ^s 
1st. 1 1-| 

It is written 406 

and in a similar manner we may express, by three figures, 
any number greater than ninety-nine and less than one 
thousand. 

Q. How do you express one hundred ? To how many units of the 
2d order is it equal? To how many of the Ist order? May it be 
considered a single unit? Of what order is it ? How many units oi 
the 3d order in 200? In300? In400? InSOO? In600? In700» 
In 800? In 900? Of what is the number 375 composed? The 
number 406 ? What nignbers may be expressed by threQ figures ? 

§ 8. To express ten units of the 3d order, or one thou- 
sand, we form a new combination by writing three ciphers 
on the right of 1 ; thus, ... looo 
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Now, although this thousand expresses one thousand 
luiits of the 1st order, it is, nevertheless, but one single 
thousand^ and may be regarded as a unit of the 4th order. 

Proceeding in this way, we may place as many figures 
in a row as we please. When so placed, we conclude: 

1st That the same figure has different values according 
'(O the place which it occupies, 

2d. That counting from the right hand towards the lefty 
the first is the place of units ; the second^ the place of tens; 
the thirds the place of hundreds ; the fourth^ the place of 
thousands ; ^c, 

dd. That ten units of the first place are equal to one unit 
of the second place ; thai ten units of the second place are 
equal to one unit of the third %place ; thai ten units of the 
third place are equal to one unit of the fourth place ; and 
so onj for places farther to the left, 

Q. To what are ten units of the 3d order equal ? How do you ex- 

Sress them f May this be considered a single unit ? Df what order ? 
fay any number of figures be written in a row 7 When so placed has 
the same figure different values ? On what does the value of the sam« 
figure depend ? What is the first place on the right called 7 What is 
the second Called ? What is the third called ? What is the fourth 
called ? What arc ten unitd of the first place equal to ? What are ten 
units of the second place equal to ? To what are ten units of the third 
place equal. 

§ 9. Expressing or writing numbers by figures, is called 
NoTATiOxV. Reading the order of their places, correctly, 
when written, is called Numeration. 

Q, What is Notation ? What is Numeration ? Which M'ay do 
you numerate ? 

1. Write three tens. Ans, 30. 

2. Write one hundred and fifly. ^ns, 

3. Write twelve tens. Ans, 120. 

4. Write 4 units of the first order, 5 of the 2d, 6 of the 
3d, and. 8 of the 4th. Ans, 

5. Write 9 units of the 5th order,. none of the 4th, 8 of 
the 3d, 7 of the 2d, and 6 of the Ist. Ans. 90876. 

6. Write 1 unit of the 6th order, 5 of the 5th, 4 of the 
4th, 9 of the 3d, 7 of the 2d, and none of the 1st. 

Ans, 
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NUMERATION TABIiEL* 
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548 
245 
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2 48 
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257 
93 6 
541 
768 
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6 
82 
123 
628 
2 10 
721 
289 
136 
043 
9 07 
410 
327 
87 6 
297 
319 



.0 «> 3 



The words at the head of the numeration table, utiits^ 
tens^ hundreds^ &c., are equally applicable to all numbers, 
and must be committed to memory, afler which, the pupO 
may read the Table. 

* Note. — This Table is formed according to the French method of 
numeration. The English method gives six places to thousands, &e. 
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To make the reading of figures easy, they, are often 
separated into periods of three figures each, counting from 
the right hand. 

EXAMPLES m EXPRESSING NUMBERS BT FIGURES. 

1 . Write four in figures, ^ns. 4. 

2. Write four tens or forty. Ans» 

3. Write four hundred. Ans, 400. 

4. Write four thousand. Ans. 

5. Write forty thousand Ans. 40,000. 

6. Write four hundred thousand. Ans. 

7. Write four millions. Am. 4,000,000. 
These examples show us very clearly that the same 

significant figure will have different values according to 
the place which it occupies. 

8. Write seven. Write six units of the 2d order. 
Write nine units of the 3d order. Write six units of the 
4th order. Write eight units of the 2d order. Write 
one unit of the third order. Write nine units of the 6th 
order. Write two units of the 8th order. 

9. Write six hundred and seventy-nine. Ans, 679. 

10. Write six thousand and twenty-one. 

11. Write two thousand and forty. 

12. Write one hundred and &ye fiiousand and seven. 

13. Write three billions. 

14. Write ninety-five quadrillions. 

15. Write one hundred and six trillions, four thousand 
and two. 

16. Write fifty-nine trillions, fifty-nine billions, fifty- 
nine millions, fifty-nine thousands, fifty-nine hundreds, 
and fifty-nine. 

17. Write eleven thousand, eleven hundred and eleven. 

18. Write nine billions and sixty-five. 

19. Write three hundred and four trillions, one million, 
three hundred and twenty-one thousand, nine hundred 
and forty-one. 

§10. There is yet another method of expressing num- 
bers, called the Roman. In this method the numbers are 
represented by letters. The letter I stands for one; V, 
five; X, ten; L, fifty ; C^ one hundred; D, Bve hundred, &.c. 
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ROMAN TABI«EU 



L . . - 


- One 


LX. . . 






II. - . - 


. Two 


LXX. 






III. - . 


- Three 


LXXX. ■ 






IV. . . 


- Four 


xc. . . 






V. . . 


- Five 


c. . . 






VL . . 


. . Six 


cc. . ■ 






VIL . . 


• - Seven 


ccc. 






VIIL - . 


> - Ei^ht 


cccc. . 






IX. - . 


> • Nine 


D. - 






X. - . 


. . Ten 


DC. . . 






XX. . 


. . Twenty 


DCC. . 






XXX. 


. - Thirty 


DCCC. 






XL. - 


- - Forty 


DCCCC. 






L. . - 


- . Fifty 


M. . 







Sixty 
Seventy 
Eighty 
Ninety 
One hundred 
Two hundred 
Three hundred 
Four hundred 
Five hundred 
Six hundred 
Seven hundred 
Ei^ht Hundred 
Nine hundred 
One thousand. 
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§ 1 1. John has three apples and Charles has two; how 
many apples have they between them. 

Every boy will answer, five. 

Here a single apple is the unit, and the number five 
contains as many units as the two numbers three and two. 
The operation by which this result is obtained is called 
addition. Hence, 

Addition is the uniting together of several numbers^ in 
such a way^ thai all the units which they contain may be 
expressed by a single number. 

Such single number is called the wm or sum total of 
the other numbers. Thus, -5 is the sun of the apples 
possessed by John and Charles. 

What is the sum of 2 and 4 ? of 3 and 5 ? of 6 and 3 ? 
of 4, 3 and 1? of 2, 3 and 4? of l,2,3and4? of 5aiid7? 
How many units in 4 and 6 ? How many units in 9 and 4 r 

Q. What is addition? What is the single number called which 
expresses all the units of the numbere added ? What is the sum of S 
and 4 f What is six called f 



OF THE SIONS. 



§ 13. The sign +9 is called plus^ which signifies more. 
When placed between two numbers it denotes that they 
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are to be added together. Thus, 3+2 denotes that 3 and 
2 are to be added together. 

The sign=, is called the sign of equality. When 
placed between two numbers it denotes that they are 
equal to each other. 

Thus, 3+2e=5. When the number are snudl we 
generally read them, by saying, 3 and 2 are 5. 

g. What is the sign of addition f What is it called f What does 
it signify ? When placed between two numbers what does it express ? 
Elzpress the sign of equality. When placed between two numbers 
what does it show f Give an example. 

§ 13. Before adding large numbers the pupil should 
be able to add, in his mind, any two of the ten figures. 
Let him commit to memory the following table, which is 
read, two and are two ; two and one are three ; two 
and two are four, &c. 

ADDITION TABI.B. 

2+0» 2 3+0=s 3 4+0= 4 5+0== 5 

2 + 1= 3 3+l=r 4 4+1= 5 5+1= 6 

2+2= 4 3+2= 6 4+2= 6 5+2= 7 

2+3= 5 3+3= 6 4+3= 7 5+3= 8 

2+4= 6 3+4= 7 4+4= 8 ' 5+4= 9 

2+5= 7 3+5= 8 4+5= 9 5+5=10 

2+6= 8 3+6= 9 4+6=10 5+6=11 

2+7= 9 3+7=10 4+7=sll 5+7=12 

2+8=10 3+8=11 4+8=12 5+8=13 

2+9=11 3+9=12 4+9=13 5+9=14 

6+0= 6 7+0= 7 8+0= 8 9+0= 9 

6+1= 7 7+1= 8 8 + l« 9 9+1 = 10 

6+2= 8 7+2= 9 8+2=s=10 9+2=11 

6+3= 9 7+3=10 8+3=11 9+3=12 

6+4=10 7+4=11 8+4=12 9+4=13 

6+5=11 7+5=12 8+5=13 9+5=14 

6+6=12 7+6=13 8+6=14 9+6=15 

6+7=13 7+7=14 8+7=15 9+7=16 

6+8=14 7+8=15 8+8=16 9+8=17 

6+9=15 7+9=16 8+9=17 9+9=18 



nS 
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2+3 <9 how many ? 

1 +2+4 "» ^ovr many ? 

2+3+6+1= how many? 

6+7+2+3 =* how many ? 

1 -{.6+7+2+3=8 how many? 

14.2+3+4+6+6+7+8+9= how many? 

1. What is the sum of 3 and 3 tens ? Arts. 

2. What is the sum of 8 tens and 9 ? Ms. 80- 

3. What is the sum of 4, 6, and 4 tens ? Jlns. 

4. What is the sum of 1, 2, 3, 4, and 9 tens ? Arts. 10^' 
6. What is the sum of Ij 2, 3, 4, 6, and 6 tens ? Ans. 

6. What is the sum of 1, 4, 9, and 6 tens ? Ans. 6^- 

7. Wiiat is the sum of 4, 8, 3, and 7 tens ? Ans, 

8. What is the sum of 1, 2, 4, and one hundred. 

9. What is the sum of 1, 3, 4, and 4 units of the second 
order. 

10. What is the sum of 4 and 6, and 4 units of the 
third order. 

11. What is the sum of 6 and 2, and 5 units of the 
third order. 

12. James has 14 cents, and John gives him 21 : how 
many will he then have ? 

14 
Having written the numbers, as at the right 2I 

of the page, draw a line beneath them. "^r 

The first number contains 1 ten and 4 units, the second 
2 tens and 1 unit. We write the units under the units^ 
and the tens under the tens. 

We then begin at the right hand, and say 1 and 4 are 6, 
which we set down below the line in the units^ place. We 
then proceed to the next column, and add the tens, by 
saying 2 and 1 are 3, which w« write in the tens' place. 
Hence, the sum is 36 : that is, James will have 35 cents. 

13. John has 24 cents, and William 62 : how muiy 
have both of them ? 
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SO* 



We write the numbers as before, and draw 
a line beneath them. We then add the units 
to the units, and the tens to the tens. 



24 
62 

86 



14. A farmer has 160 sheep, 20 cows, and 16 head of 
young cattle : How many has he in all ? 

We write the numbers so that units shall 
stand under units, tens under tens, and hun- 
dreds under hundreds. By adding, we find 
the sum of the units to be 6, the sum of the 
tens 9, and the sum of the hundreds 1 : and 
the entire sum 196. 



160 
20 
16 

196 



Add together the following numbers 

(1) 
328 

171 



499 




891 
104 



(4) 
8607 

4082 
7689 



(5) 
30704 

47192 
77896 



398463 
401536 



7430673 
2569326 



15. A farmer bought 25 cows, 4 horses, 70 hogs, and 
200 sheep : How many did he buy in all ? Arts. 

16. What is the sum of 5 units, 6 tens, and 7 hundreds ? 



We set down the 5 units in the place of 
units, the 6 tens in the place of tens, and the 
7 hundreds in the place of hundreds. We 
then add them up, and find the sum to be 
765. We must observe in all cases, that 



vnUsfall under tmito, tens under iens^ Ilc. 



\ 



hundreds 
tens. 


• 

.a 

g 




5 


6 




T 






^^ 
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17. What is the sum of 8 units, 8 tens, and 4 the 
sands? Ans, 40( 

18.. What is the sirai of 8 hundreds, 4 tens, 6 uni 
and 6 thousands ? Ans, 68' 

19. What is the sum of 3 units, 5 units, 6 tens, 3 tei 
4 hundreds, 3 hundreds, 5 thousands, and 4 thousaDds 

Ans, 97J 

20. If a top costs 6 cents, a knife 25 cents, a sL 
pencil 1 cent, and a slate 12 cents, what does the wh( 
amount to ? Arts, 44 i 

21. John gives 30 cents for a bunch of jpiUs, 18 ce] 
for an inkstand, 25 cents for a quire oP paper: wl 
did they all cost him ? Ans. 73 c 

Thus far, the amount of any one column, when add 
up, has not exceeded 9 ; and therefore its sum could 
expressed by a single figure. But the sum of a sin^ 
column will ofWn exceed 9, and we will now show wt 
is to be done in that case. 

22. Add together the numbers 894 and 637. 

OPERATIi 

Write the numbers thus ------ 894 

637 

And draw a line beneath them - - - 

Sum. of the column of units - - - . 1 1 

Sum of the column of tens ----- 12 

^nm of the column of hundreds - - - 14 



Sum total - - - 1531 



In this example, the sum of the units is 11, which ci 
not be expressed by a single figure. But 11 units ; 
equal to 1 ten and 1 unit; therefore, we set down 1 
the place of units, and 1 in the place of tens. The si 
of the tens is 12. But 12 tens are equal to 1 hundn 
and 2 tens; so that 1 is set down in the hundred's plai 
and 2 in the ten's place. The sum of the hundreds is ] 
The 14 hundreds are equal to 1 thousand, and 4 hundrec 
so that 4 is set down in the place of hundreds, and 1 
the place of thousands. The sum of these numbers, 1 5^ 
is the sum sought 
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The example may be done in another way, thus : 



OPERATION. 

894 
637 
11 

1531 



Having set down itie numbers, as before, 

^e say, 7 and 4 are 11 : we set down 1 in 

the units place, and write the 1 ten under 

the 3 in the column of tens^ We then say, 

1 to 3 is four, and 9 are 13. We set down 

the three in the tens place, and write the 1 

hundred under the 6 in the column of hundreds. We 

then add the 1, 6, and 8 together, for the hundreds, and 

find the entire sum 1531, as before. 

When the sum in any one of the columns exceeds 10, 
or an exact number of tens^ the excess must be written 
down, and a number equal to the number of tens, added 
to the next left hand column. 

This is called carrying to the next column. The num- 
ber to be carried may be written under the column or 
remembered and added in the mind. From these illus- 
trations we deduce the following general 

} 14:* I. Set down the numhers to he added^ units under 
wdls^ tens under tens^ hundreds under hundreds^ ^c, and 
drauf a line beneath them. 

II. Begin at the foot of the unii^s column^ and add up the 
figures of tliat columiL Jf the sum can he expressed by a 
^ngle Jgure^ write it beneath the line<f in the unites place. 
But if it cannot^ see how many tens and how many units it 
contains. Write down the units in the unites place, and 
carry as many to the bottom figure oftlie second column as 
there were tens in the sum. Add up that column : set doum 
the sum and carry to the third column as before. 

Ill: Sdd each column in the same way^ and set down the 

entire sum of the last column. 

t 
Q. How do you set down the numbers for addition? Where do 
you begin to add? If the sum of the first column can be expressed by 
a single figure, what do you do with it? • When it cannot what do you 
write down ? What do you then add to the next column ? When you 
add the tens to the next column, what is it called ? What do you set 
down when you come to the last column ? 
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OPERATION 

375 

6321 

598 

7294 
11 



EXAMPLES. 

1. What is the sum of the numbers 375, 6321 and 598 
In this example, the small figure placed 
under the 4, shows how many are to be 
carried from the first column to the second, 
and the small figure under the 9, how many 
are to be carried from the second column 

to the third. 

In like manner, in the examples below, the smaJ 
figure under each column, shows how many are to b 
carried to the next column at the left Beginners hai 
better set down the numbers to be carried as in th 
examples. 

(2.) (3.) (4.) 

96972 9841672 81325 

3741 793139 6784 

9299 888923 2130 



110012 Sum 11523734 

2221 221111 



Sum 90239 

1110 



PROOF OF ADDITION. 



§ IS. Begin at the right hand figure of the upper line 
and add all the columns downwards, carrying from on 
column to the other, as before. If the two results agre 
the work is supposed right. 



SECOND PROOF. 

Draw a line under the upper number. Add the low€ 
numbers together, and then add their sum to the uppc 
number. If the last sum is the same as the sum total, firi 
found, the work may be regarded as right 

Q, What do the small figures under the columns denote f How d 
vott prove addition by the first method f How do you prove additk 
by the second method f 
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(1.) 

34578 1 

3750 

87 

328 

17 

327 

Sum 39087 

4509^ 



Proof 39087 



SXAMFLS8. 

(2-) 
22345 

67890 

8762 

340 

350 

78 

Sum 99755 
77410 ^ 
Proof 99755 



(3.) 
23456 

78901 
23456 
78901 
23456 
78901 

Sum 30707 r 

283615 



Proof 307071 



(40 


(5.) 


(6.) 


672981043 


91278976 


84167854U 


67126459 


7654301 


6915123460 


39412767 


876120 


31810213 


7891234 


723456 


7367985 


109126 


31309 


654321 


84172 


4871 


37853 


72120 


978 


2685 



787676921 



100570011 



15371781930 



7. Add 8635, 2194, 7421, 5063, 2196, and 1245 to- 
gether. Atu, 

8. Add 246034, 298765, 47321, 58653, 64218, 5376, 
9821, and 340 together. Ans. 730528. 

9. Add 27104, 32547, 10758,6256,704321,730491, 
2787316, and 2749104 together. Ans. 

10. Add 1, 37, 29504, 6790312, 18757421, and 265 
together. Atu. 25577540. 

11. Add 562163, 21964, 56821, 18536, 4840, 270, and 
83 together. Ans. 

12. What is the sum of the following numbers : viz^ 
Seventy-five ; one thousand and ninety-five ; six thousand 
four hundred and thirty-five ; two hundred and sixty-seven 
thousand; one thousand four hundred and fifty-five; 
twenty seven millions and eighteen; two hundred and 
seventy millions and twenty-seven thousand. 

Jtns. 297303078. 
2 
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APPLICATIONS. 

1. How many days are there in the twelve calendar 
months ? January has 31, February 28, March 31, April 30, 
May 31, June 30, July 31, August 31, September 30, Octo- 
ber 31, November 30, and December 31. Ans, 365 days. 

2. A merchant on settling his accounts finds that he 
owes A 60 dollars, B 150 dollars, € 240 dollars, and to D 
1 00 dollars. How much does he owe in all ? 

Ans. 

3. What is the total weight of seven casks of merchan- 
dise : viz. No. 1, weighing 960 pounds, No. 2, 725 pounds^ 
No. 3, 830 pounds. No. 4, 798 pounds. No. 5, 698 pounds, 
No. 6, 569 pounds No. 7, 987 pounds ? 

Arts, 5567 pounds, 

4. A man borrowed a sum of money and paid in part 
267 dollars, and afterwards paid the remainder 325 dollars : 
How much did he borrow? Ans. dollars, 

5. At the Custom House, on the first day of June, there 
were entered 1800 yards of linen; on the 10th, 2500 
yards; on the 25th, 600 yards; on the day following, 
7500 yards; and on the three last days of the month, 1^5, 
yards each day : What was the whole amount entered 
during the month ? Ans. yards 

6. A farmer has his live stock distributed in the follow- 
ing manner: in pasture No. 1, there are 5 horses, 14 
cows, 8 oxen, and 6 colts ; in pasture No. 2, 3 horses, 4 
colts, 6 cows, 20 calves, and 12 head of young cattle; in 
pasture No. 4, 320 sheep, 16 calves, 2 colts, and 5 head 
of young cattle. How much live stock had he of each 
kind, and how many head had he altogether ? 

Ans, 8 horses^ 20 cows^ 8 oxen^ 12 coliSj 3G 
calves^ 17 head of young cattle^ and 320 
sheep. Total live stock, 421 head, 

7. What is the interval of time between a transaction 
which happened 125 years ago, and one that will happen 
267 years hence ? Ans, years^ 

8. An army consists of 4000 foot soldiers, 4006 cavalr\' 
or horse, 3093 artillery-men, 1224 riflemen, 1400 piorecrs 



SUBTRACTION OF SIMPLE NTTMBERS. 35 

and 200 miners : What is the whole number of men in 
the army? Arts, 13923. 

9. The mail route from Albany to New-York is 144 
miles, from New-Tork to Philadelphia 90 miles, from 
Philadelphia to Baltimore 98 miles, and from Baltimore to 
Washington City 38 miles: What is the distance from 
Albany to Washington ? Ans. miles. 

10. Suppose a man was bom on the 1st of January, 
1795 : When will he be 85 years old ? Ans, In 1880. 

11. A man dying leaves his only daughter nine hundred 
and ninety-nine dollars, and to each of three sons two 
hundred dollars more than he left the daughter. What 
was each son's portion, and what the amount of the whole 
estate ? a ( Each son's part dollars. 

* ( Whole estate dollars* 

12. What was the whole number of inhabitants in che 
United States in 1840; there being in Maine 501,793; 
New Hampshire 284,574; Vermont 291,948; Massachu- 
setts 737,699 ; Rhode Island 108,830 ; Connecticut 309,978; 
New-York 2,428,921; New-Jersey 373,306; Pennsyl- 
vania 1,724,033; Delaware 78,085 ; Maryland 469,232, 
Virginia 1,239,797; North Carolina 753,419; South Caro- 
lina 594,398; Georgia 691,392; Alabama 590,756 ; Mis- 
sissippi 375,651 ; Louisiana 352,411 ; Tennessee 829,210 ; 
Kentucky 779,828; Ohio 1,519,467; Indiana 685,866; 
Illinois 476,183; Missouri 383,702; Arkansas 97,574; 
Michigan 212,267; Florida 54,477 ; Wisconsin Territory 
30,945; Iowa Territory 43,112; District of Columbia 
43,712 ; Naval Service 6,100 ? Ans. 17,066,666. 
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§ IG. John has 6 apples and Chafes has 4. How many 
more apples has John than Charles ? Ans. 2. 

Two is called the difference between the number of 
apples which John has, and the number of apples which 
Charles has. 

Subtraction is finding the difference between two 
numbers. 
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The laiger of the two numbers 19 called the nUmimd^ tiie 
lesser is c^led the subtrahend^ and their difference is called 
the remainder. 



What is Subtraction f What is the larger number called f What 
,e smaller number called f What is the difference called f 



§ 1 7* James has 8 pears and gives 5 to William : how 
many has he left ? Ans. 3. 

Q. Which number is the mmtieiitff Which the Mf^CraAMii} f Which 
the renutinder f 

§ 18. The sign — , is called minus^ a term signifying 
less. When placed between two numbers it denotes that 
tlie one on the right is to be taken from the one on the leA. 

Thus, 6— 4=2, denotes that 4 is to be taken from 6 
Here 6 is the minuend, 4 the subtrahend, and 2 the re- 
mainder. 

When the numbers are small, their difference is apparent, 
and instead of saying, 6 minus 4 equals 2, we say, 4 from 
6 leaves 2. 

Q. What is the sign of subtraction ? What is it called? What does 
the term sicniify f When placed between two numbers what does it 
denote f Wnen the numbers are small how do you read them, as 6-~4 f 

§ 10. The following table should be committed to 
memory, and read, two from two naught remains; two from 
three, one remains, &c. 

SUBTRACnON TABIiEX 

2—2=0 8—3=0 4 — 4=0 5—6=0 

3—2=1 4—3=1 5—4=1 6—5=1 

4—2=2 5—3=2 6—4=2 7—5=2 

5—2=3 &--3=3 7—4=3 8—5=3 

6—2=4 7—3=4 8—4=4 9—5=4 

7—2=5 8- -3=5 0—4=5 10—5=5 

8—2=6 9—3=6 10—4=6 11—5=6 

9—2=7 10—3=7 11—4=7 12—5=7 

10—2=8 11—3=8 12—4=8 13—5=8 

11—2=9 12—3=9 13—4=9 14—5=9 

12—2=10 18—3=10 14—4=10 15—5=10 
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6—6: 
7—6: 
8—6: 
9—6: 
10—6: 

n— 6= 

12—6: 

13—6= 

14—6: 
15—6: 
16—6: 



>2 

:3 

:4 

i5 
>6 

:7 
:8 
:9 

ao 



7—7: 

8—7: 

9—7: 

10—7: 

11—7= 
12—7= 
13—7= 
14—7: 
15—7: 

16—7: 
17—7: 



:0 

:1 

c2 

:3 

t4 

:5 
:6 

:7 
:8 
:9 
:10 



8—8: 
9—8: 
10—8: 
11—8: 
12—8: 
13—8: 
14—8: 
15—8: 
16-1-8: 
17—8: 
18—8: 



:0 

:1 

2 
>3 

:4 
:5 
:6 
:7 
:8 
:9 
:10 



0-^: 

10 9: 

11—9: 
12—9: 
13—9: 

15—9: 
16—9: 
17—9: 
18—9: 
19—9: 



cO 

a 

:2 
:3 

:4 
:5 
:6 
:7 

:8 

c9 

:]0 



12—2: 
12—3: 
15—4: 
11—6: 
18—9: 
25—8: 



:10 

i how many? 
: how many? 
: how many? 
s how many? 
: how many ? 



17—7: 
16—8: 
19—9: 

20—4= 

13—7: 
14—2: 



how 

how 
how 
how 
how 
how 



many ? 
many ? 
many? 
many? 
many? 
many? 



When the numbers are small, as in the above examples, 
they may be subtracted In the mind, without writing them 
down. When the numbers are large, we write one num- 
ber under the other, and then make the subtraction by 
parts. 

1. James has 27 apples, and gives 14 to John: how 
many will he have left ? 

The 27 is made up of 7 units and 2 
tens; and the 14, of 4 units and 1 ten. 
If then we subtract the units Arom each 
other, 3 units will remain, and if we 
subtract the tens also, one ten will remain. Hence, the 
remainder is 13. 



27 Minuend. 
14 Subtrahend. 

I3 



2. What are the remainders in the following examples. 



Minuends, 
Subtrahends, 

Remainders, 



(1) 
874 

642 
282 



(2) 
972 

631 



(3) 
999 

367 



(4) 
8497 
7487 

1010 



37* 
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3. A farmer has 378 sheep, and sold 256 : how many 
had he left? 



378 
256 

122 



We first write the number 378, and then 
the 256 under it, so that units shall fall under 
units, tens under tens, and hundreds under 
hundreds. We then take 6 units from 8, 5 
tens from 7 tens, and 2 hundreds from 3 hundreds, leaving 

for the remainder 122. 

• 

4. A merchant has 578 dollars in cash, and pays 475 
dollars for goods : how much has he left ? 

^ns. 103 dollars. 

5. What are the remainders in the following examples. 



(1) 
62843 

51720 , 
11123 



(2) 
278846 

167504 



(3) 
894862 

170641 



6. What is the diflerence between 4 units and 1 ten 

10 

_4 

6 



We write the ten, and then place the 4 
under the units' place. Then we say, 4 from 
ten leaves 6. 



7. What is the difference between 2 tens and 6 units ? 



Here we may say, 6 from 20 leaves 14. 



8. What is the diflbrmice between 14 and 8 ? 

Having written the 8 under the 14, so that 
units shall stand under units, we see that 8' 
cannot be subtracted from 4, but we can say, 
8 from 14 leaves 6. 



20 
14 



14 
_8 

6 



9. What is the difference between 3 tens and 7 units ? 
What is the difference between 4 tens and 2 tens ? What 
is the difference between 5 tens and 1 ten ? 



SUBTRACTION OF SIMPLE NUMBERS. 



37»« 



10. What is the diflbrence between 9 tens 
and 6 units ? 



11. What is the difference between a unit 
of the second order and a unit of the first 
order ? 

12. What is the difference between a unit 
of the third order, and a unit of the second 
order? 



13. What is the difference between four 
units of the third order, and three tens ? 

EXAMPLSS. 



90 
J5 

84 

10 
Jl 

100 
30 

90 



400 

;)o 

370 



OPERATION. 
869 Minuend. 
327 Subtrahend. 

542 Remainder. 



1. From the number 869 subtract 327. 
We begin at the right hand figure 

of the lower line, and say, 7 from 9 

leaves 2: set down the 2 under the 

7. Proceeding to the next column, 

we say, 2 from 6 leaves 4: set down 

the 4, and then say, 3 from 8 leaves 5. Thus, 542 is the 

remainder, or true diffc rence between the numbers. 

2. From 654 subtra .t 472. 
Beginning at the lower figure on the 

right we say, 2 from 4 leaves 2: set 

down the 2. At the next step we meet 

a difiiculty; for, we cannot subtract 7 

from 5. We avoid this difiiculty, thus. 

Ten units in the second place are equal 

to one unit of the third place § 8. 

Therefore, if we add 10 to the 5 and 

diminish 6 by 1 the value of the upper 

line will not be changed. The numbers are so written at 

the right 



OPERATION. 



K 



OQ 

§g'S 



'i«2 

654 5154 

472 4 72 

182 1 82 
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Now, instead of saying 7 from 5, we say, 7 from 15 
leaves 8 : set down the 8, and then say, 4 from 5 leaves 1. 
The remainder is, therefore, 182. 

Now, if instead of diminishing the 6 by 1, we had in- 
creased the 4 under it by 1, and subtracted 5 from 6, the 
remainder would have been the same. Therefore, 

When a figure of the mbtraJiend is greater than the ow 
directly over U^ suppose 10 to he added to the up^^r figure. 
Let the lower figure be then taken frqm the number thus 
arisingj and add * 1 to the next figure of the subtrahend 
h^ore it is subtracted from the figure directly above it. 
This is called borrowing 10. 

Q. When a figure of the subtrahend is greater than the one of the 
minuend directly above it, what do you do f What is this called 7 

3. From 6354 subtract 4627. 
In this example, we say, 7 from 

14 leaves 7: 1 carried to 2 is 3, 
3 from 5 leaves 2: 6 from 13 
leaves 7 : 1 carried to 4 is 5, 5 from 
6 leaves 1. The remainder, there- 
fore, is 1727. 

4. From 60204 subtract 32861. 
In this example, we say, 1 from 4 

leaves 3: 6 from 10 leaves 4: 1 carried 
to 8 is 9, 9 from 12 leaves .3 : 1 carried 
to 2 is 3, 3 from IQ leaves 7: 1 carried 
to 3 is 4, 4 from 6 leaves 2. 

From these examples, w^ may deduce the following 
general 

RUI.E. 

§ fSO. I. Set down tlie less member undeh the greater^ so 
that units shall fall under units^ tens under tens^ hundreds 
under hundreds^ ^c, and draw a line beneath them^ 

IL Then, beginning at the right hand^ subtract each 
figure from the one directly over i/, and set down the re- 
mainder. 

III. But if the upper figure be the leasts suppose it to be 
increased by 10 : then make the subtraction^ set down the 
remainder <i and carry 1 to the next figure of the subtrahend. 



OPERATION. 

0fi«2 SSnS 

o 5 ca o 5 s '9 

.aSvs M B V S 

6354 513414 

4627 4 62 7 

1727 1 72 7 



OPERATION. 

60204 
32861 

27343 
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PROOF. 

Add the remainder to the subtrahend. If their sum in 
equal' to the minuend the work may be regarded as right 

Q. How do you set down the numbers for subtraction T Where do 
Jim he^ to subtract f How do yoxt subtract f How do you prove 
subtraction f 





EXAMFLBS. 






Mhiuends 


(1.) 

8592678 


(2.) 
67942139 




(3.) 
219067803 


Subtrahends 


1078953 


9756783 




104202190 


Remainders 


7513725 

8592678 








Proofs, 


67942139 


219067803 




(4.) (6.) 
lOOOO 30000 


(6.) (7.) (8.) 
67087 100000 87000 




4 9999 


40000 




1 1009 


Remainders, 


9996 






85991 



9. From 2637804 take 2376982. An$. 

10. From 3762162 take 826541. Aru. 2935621. 
1 i . From 782 1 3609 take 2782 1 890. Jtns. 

12. From thirty thousand and ninetynseven, take one 
thousand six hundred and fifty-four. Ans. 28443. 

13. From one hundred million two hundred and forty- 
seven thousand, take one million four hundred and nine. 

Ans, 

14. Subtract one from one million. •Ans. 

APPLICATIONS. 

1. Suppose John were bom in eighteen hundred and 
fifteen, and James in eighteen hundred and twenty-five: 
ivhat is the difference of their ages ? Ana, 10 years, 

2. A man was bom in 1785 : what was his age in 1830 ? 

Ans, years, 

3. Suppose I lend a man 1565 dollars, and he dies, 
owing me 450 dollars : how much had he paid me f 

Ans, 1115 dollars 
2» 
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4. In five bags are different sums of money to the 
amount in all of 1000 dollars. In the first there are 100 
dollars; in the second, 314 dollars; in the third, 143 
dollars ; and in the fourth, 209 dollars : how many dollars 
does the fiflh contain ? Ans, dollars, 

5. America was discovered by Christopher Columbus in 
Jie year 1492. What number of years has since elapsed? 

6. George Washington was bom in the year 1732, and 
lied in 1799 : how old was he at the time of his death ? 

Jtns. years. 

7. The declaration of independence was published July 
4th, 1770 : how many years to July 4th, 1838 ? 

Ans. years, 

8. By the census of 1840, it appeared, that the white 
population of the United States was 14,189,108, and the 
number of blacks 2,878,458 : how much did the white po- 
pulation exceed the black? Ans, 11,315,650. 

9. In 1840 there were in the State of New York 
2,428,921 inhabitants, and in the State of Pennsylvania 
1,724,033 inhabitants : how many more inhabitants were 
there in New York than in Pennsylvania ? Ans. 

10. The revolutionary war began in 1775; the late war 
in 1812: what time elapsed between their commence- 
ments ? Jlns, years, 

11. Ill 1840 there were in New York, ^which is the 
largest city in the United States,) 312,710 innabitants, and 
in Philadelphia, (the next largest city,) 258,037: how 
many more inhabitants were there in New York, than in 
Philadelphia ? Arts. 54,673. 

12. A man dies worth 1200 dollars ; he leaves 504 to 
his daughter, and the remainder to his son : what was the 
son's portion? Ans. dollars, 

13. Suppose a gentleman has an income of 3090 dollars 
a year, and pays for taxes 150 dollars, and expends besides 
253 dollars : how much does he lay up ? 

Ans, dollars, 

14. A merchant bought 500 barrels of flour for 3500 
dollars ; he sold 250 barrels for 2000 dollars : how many 
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barrels remained on hand, and how much must he sell 
them for, that he may lose nothing ? 

Ans. 250 barrels remained, and he 
must sell for 1500 dollars, 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. A merchant buys 19576 yards of cloth of one person, 
27580 yards of another, and 375 yards of a thurd : he sells 
105O yards to one customer, 6974 yards to another, and 
10462 yards to a third: how many yards has he re 
maining ? Ans, 

2. A person borrowed of his neighbour at one time 
355 dollars, at another time 637 dollars, and 403 dollars 
at another time: he then paid him 977 dollars. How 
much did he owe him ? Ans. 418. 

3. I have a fortune of 2543 dollars to divide among my 
four sons, James, John, Henry, and Charles. I giv£ 
James 504 dollars, John 600 dollars, and Henry 725 : 
how much remains for Charles ? Ans, dollars. 

4. I have a yearly income of ten thousand dollars. ' I 
pay 275 for rent, 220 dollars for fuel, 35 dollars to the 
doctor, and 3675 dollars for all my other expenses : how 
much have I left at the end of the year ? Ans. 5795. 

5. A man pays 300 dollars for 100 sheep, 95 dollars 
for a pair of oxen, 60 dollars for a horse, and 125 dollars 
for a chaise. He gives in return 100 bushels of wheat 
worth 125 dollars, a cow worth 25 dollars, a colt worth 40 
dollars, and pays the rest in cash : what amount of money 
foes he pay ^ Ans. dollars. 
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§ 31. If Charles gives 2 cents apiece for two oranges: 
how much do they cost him ? Ans. 4 cenis. 

If Charles gives 2 cents apiece for 3 oranges : how 
much do they cost him ? Atu. cents. 
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If he gives 2 cents rvpiece for 4 oranges: how much 
do they cost him ? Arts, 8 cento. 

If he give 2 cents apiece for 5 oranges : how much do 
they cost him.^ Ans, 10 cenU. 

The cost in each case, may he obtained by adding the 
price of the separate oranges; thus, 

2+2s3a4 cents, the cost of 2 oranges, 
2+2+2=s6 cents, the cost of 3 oranges, 
2+2+2+23s8 cents, the cost of 4 oranges,^ 
2+24-2+^+2»=*I0 cents, the cost of 5 oranges. 

In the first case 2 is repeated two times^ in the seoond 
case it is repeated three tmes^ in the third, four Unkcs^ and 
in the fourth it is repeated Jive times; and in a similar 
manner any number may be repeated as oiften as we 
please by adding it contuiually to itself. 

Multiplication is a short method of repeating one 
number as many times as there are units in another. 

The number to be repeated is called the multiplicand. 

The number denoting how many times the multiplicand 
is to be repeated, is called the multiplier. 

The number arising from repeatmg the multiplicand as 
many times as there are units in the multiplier, is called 
the product. 

The multiplicand and multiplier are called fatftorsy or 
producers of the product. 

The sign x? placed between two numbers, denotes that 
they are to be multiplied together. It is called, the sign 
of multiplication. 

Q. What is multiplication ? What is the number called wUch is to 
be repeated ? Wliat does the muhipUer denote ? What is the product 7 
In the case of the two oranges, which is the multiplicand ? Which is 
the multiplier ? Which is the product ? In the case of three oranges, 
which is the multiplicand, which the multiplier, and which the product t 
What are the raultipUcand and multiplier called I How do you denote 
that two numbers are to be multiplied together ? What is the sign 
called. 
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HinLTIPIiICATION TABI.E. 



1 times 





is 





4 times 


are 





7 times 


are 





I times 


1 


is 


1 


4 times 


1 are 


4 


7 times 


I are 


7 


1 times 


2 


is 


2 


4 times 


2are 


8 


7 times 


2 are 


14 


1 times 


3 


is 


3 


4 times 


3 are 


12 


7 times 


3 are 


21 


1 times 


4 


is 


4 


4 times 


4 are 


16 


7 times 


4 are 


28 


1 times 


5 


is 


5 


4 times 


5 are 


20 


7 times 


5 are 


35 


1 times 


6 


is 


6 


4 times 


6 are 


24 


7 times 


6 are 


42 


1 times 


7 


is 


7 


4 times 


7 are 


28 


7 times 


7 are 


49 


1 times 


8 


is 


8 


4 times 


8 are 


32 


7 times 


8 are 


56 


1 times 


9 


is 


9 


4 times 


9 are 


36 


7 times 


.9 are 


63 


I times 10 


is 


10 


4 times 10 are 


40 


7 times 10 are 


70 


1 times 1 1 


is 


11 


4 times 1 1 are 


44 


7 times 11 are 


77 


I times 


12 



is 
are 


12 



4 times 12 are 


48 


7 times 12 are 


84 


2 times 


5 times 


are 





8 times 


are 





2 times 


1 


are 


2 


5 times 


1 are 


5 


8 times 


1 are 


ft 


*2 times 


2 


are 


4 


5 times 


2 are 


10 


8 times 


2 are 


16 


2 times 


3 


are 


6 


5 times 


3 are 


15 


8 times 


3 are 


24 


2 times 


4 


are 


8 


5 times 


4 are 


20 


8 times 


4 are 


32 


2 times 


5 


are 


10 


5 times 


5 are 


25 


8 times 


5 are 


40 


2 times 


6 


are 


12 


5 times 


6 are 30 


8 times 


6 are 


48 


2 times 


7 


are 


14 


5 times 


7 are 35 


8 times 


7 are 


56 


2 times 


8 


are 


16 


5 times 


8 are 40 


8 times 


8 are 


64 


1 2 times 


9 


are 


18 


5 times 


9 are 


45 


8 times 


9 are 


72 


I 2 times 10 


are 


20 


5 times 10 are 


50 


8 times 10 are 


80 


2 times 11 


are 


22 


5 times 11 are 


55 


8 times 11 are 


88 


] 2 times 12 


are 


24 


5 times 12 are 60 


8 times 12 are 


96 


3 times 





are 





6 times 


are 





9 times 


are 





3 times 


1 


are 


3 


6 times 


1 are 


6 


9 times 


1 are 


9 


3 times 


2 


are 


6 


6 times 


2 are 


12 


9 times 


2 are 


18 


3 times 


3 


are 


9 


6 times 


3 are 


18 


9 times 


3 are 


27 


3 times 


4 


are 


12 


6 times 


4 are 


24 


9 times 


4 are 


36 


3 times 


5 


are 


15 


6 times 


5 are 


30 


9 times 


5 are 


45 


3 times 


6 


are 


18 


6 times 


6 are 


36 


9 times 


6 are 


54 


3 times 


7 


are 


21 


6 times 


7 are 


42 


9 times 


7 arc 


63 


3 times 


8 


are 


24 


6 times 


8 are 


48 


9 times 


8 are 


72 


3 times 


9 


are 


27 


6 times 


9 are 


54 


9 times 


9 are 


81 


3 times 10 


are 


30 


6 times 10 are 


60 


9 times 10 are 


90 


8 times 1 1 


are 


33 


6 times 11 are 


66 


9 times 11 are 


99 


3 times 12 


are 


36 


6 times 12 are 


72 


9 times 12 are 

1 


IQS 
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10 times 
10 times 
10 times 
10 times 
] times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 
10 times 



Oare 
lare 10 

2 are 20 

3 are SO 

4 are 40 

5 are 50 

6 are 60 
Tare 70 
8 are 80 
Oare 90 

10 are 100 

11 are 110 

12 are 120 



1 1 times 
1 1 times 
11 times 
1 1 times 
1 1 times 
1 1 times 
1 1 times 
11 times 
1 1 times 
1 1 times 
1 1 times 
1 1 times 
1 1 times 



Oare 
lare 11 

2 are 22 

3 are 33 

4 are 44 

5 are 55 

6 are 66 
Tare r7 
8 are 88 
Oare 99 

10 are 110 

11 are 121 

12 are 132 



12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 



Oare 

1 are 12 

2 are 24 

3 are 36 

4 are 46 

5 are ^ 

6 are 72 

7 are 84 

8 are 96 

9 are 108 

10 are 120 

11 are 132 

12 are 144 



QUESTIONS SHOWING THE USE 07 THE TABLE 



9X 8« 

1X2X 3= 
1X4X 5= 
2x6x 5=» 
3x4x 9=a 
4X3X11 = 
6x2x 9= 
6x2x 5=a 

1. What i 
a pound ? 

2. What 
a pound ? 

3. What 
a pound ? 

4. What 
a yard ? 

5. What 

6. What 

7. What 
pair? 

8. What 
a pair? 



how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 
how many ? 



7X 8=8 how many? 

lX6x 9=s how many? 

Ix9xl2sa how many? 

5x2x11= how many? 

7x1x12= how many? 

9x1 X 9= how many? 

1 1 X 1 X 7= how many? 

uy,^ ^^j , 12x1 X 6=38 how many? 

the cost of 7 pounds of butter at 12 cents 

is the cost of 12 pounds of tea at 6 shillings 

is the cost of 12 pounds of coiflfee at 9 cents 

is the cost of a 11 yards of cloth at 6 dollars 

is the cost of 9 books at 11 cents each ? 
is the cost of 12 pencils at 8 cents apiece ? 
is the cost of 10 pair of shoes at 2 dollars a 

is the cost of 12 pair of stockings at 3 shillingv 
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9. What is the cost of 11 hens at 19 eeniB apieoe? 

10. What is the cost of 12 inkstands at 13 cents 
apiece ? 

11. What is the cost of 9 pairs of shoes at 10 shillings 
a pair ? 

12. What is the cost of 9 chairs at 6 dollars apiece ? 

13. What is the cost of 7 yards of cloth at 8 dollars a 
vard? 

14. What is the cost of 9 handkerchiefs at 7 shillings r 
apiece ? 

15; How many doUars must I pay for 9 yards of cloth 
at 8 dollars a yard ? 

16. If 5 hushels of wheat make one barrel of flour, 
how many bushels will it take to make 8 barrds ? 

17. There are nine rows of apple trees in a field, and 
1 1 apple trees in each row : how many apple trees are 

there in the field. 

18. If 1 can earn 5 dollars in one month, how much 
can I earn in 3 months ? In 4 ? In 5 ? In 9 ? In 1 1 ? 
In 12 } 

19. If a father gathers 12 bushels of com in a day, and 
his son 8, how much would each gather in 3 days ? In 
5.? In 7? In 9? In 10? In 12? 

20. A man hires a horse and sleigh ; he pays 12 cents 
a mile for the horse, and 7 cents for the sleigh : after 
riding 12 miles how much must he pay for them both ? 

'21. If a man eats 11 ounces of bread in a day, and 
his wife 9, how much will each eat in 11 days ? How 
much will they both eat in that time ? 

22. Jane bought 12 yards of riband at 8 cents a yard, 
and Mary 1 1 yards at 7 cents a yard : how much did 
each pay, and how much was paid by both of them ? 

23. A merchant bought 7 pieces of cloth, each contains 
ing 12 yards ; and 9 other pieces, each containing 1 1 yards : 
how many yards in each lot, and how many yards in 
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24. What 18 the prodnct of 3 tens multiplied by 5 ? 
Of 6 tens multiplied by 2 ? 

25. What is the product of one unit of the third order 
multiplied by 2 ? By 3 ? By 4 ? 

26. A man buys 12 sheep at 3 dollars a piece, and sells 
them at 2 dollar^ apiece : how much does he lose ? 

27. A merchant bought 8 packages of penknives, each 
package containing 12 knives; 9 other packages, each con- 
taining 11 knives, and 7 other packages, each containing 
5 knives : how many knives in each package, and how 

many in all of them } 

ttZAMPLSS. 

I. Let it be required to multiply 4 by 2. Here 4 is the 
multiplicand and 2 is the multiplier, and it is required to 
find the product, which is the number arising from repeat- 
ing 4 two times. 



I 



OPERATION. 



The product of 4 by 2 is found 
by multiplication or by adding two 
4's together. 



B 
OS 
O 



I 



d d 4 

li s — 

4 X 2=8 Product 



2. Let it be required to multiply 4 by 3, and also to 
multiply 5 by 3. 



OPERATION. 



s 



•a 



4x 3 



4 

4 

T2 Product. 



OPERATION. 



6X 3: 



5 
5 

15 Product. 



From these examples we see, that the product of 4 mul- 
tiplied by 3 is 12, the number which arises from adding 
three 4's together; and that the product of 5 by 3 is equal to 
15^ the number which arises from adding three 5^8 together. 
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We see from the above examples, that any product may 
be found by setting down the multiplicand as many times 
as there are units in the multiplier, and adding all the num- 
bers together. 
MuLTiPucATio?; is iherrfore a short method of addition, 

Q. How may any product be found t What may multiplication be 
considered f 

§ 33. In the example in which 
5 was multiplied by 3, the pro- 
duct was 15. Now, had we mul- 
tiplied 3 by 5, the product would 
still have been 15. For, place as 
many ones in each horizontal row 
as there are units in the multipli- 
cand, and make as many ro^s as there are units in the 
multiplier : the product will then be equal to the whole 
number of ones: viz., 15. But if we consider the num- 
ber of ones (3) in a vertical row to be the multiplicand, 
and the number of ver|ical rows (5) the multiplier, the 
product will still be the whole number of ones : viz., 15. 
Hence, 

Either of the factors may he used as the multiplier with- 
out altering the product For example, 



OPBRATION. 
5. 




1111 
1111 
1111 


1 
1 
1 



and. 



3X7=7X3=21 
9x5=5x9=45 
8x7=7x8=56 



also, 6x3> 
also, 8x6: 
also, 5x7: 



:3X6: 

= 6X8: 

=7X5: 



:18. 
:48. 

35. 



OPERATION. 

236 



Q. Ib the product of two numbers altered by changing the multipU- 
cand into the multiplier, and the multiplier into the multiplicand t la 
7 multiplied by 8 the same as 8 multiplied by 7 ? 

3. Multiply 236 by 4. 

First set down the 236, then place 
the 4 under the unit's place 6, and draw 
a line beneath it. Then multiply the 
6 by 4 : the product is 24 units ; set 
them down. Next multiply the 3 tens 
by 4 : the product is 12 tens ; set down 
the 2 under the tens of the 24, leaving 
the 1 to the left, which is the place of 



4 

24 
12 

8_^ 

944 



units, 
tens. 

hundreds. 



i 
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OPERATION. 

236 
4 



944 



OFJ^RATION* 

627 

84 



2508 
5016 

52668 
The sum of 



hundreds. Next multiply the 2 by 4 : the product is 8, 
whieh being hundreds, is set down under the 1. The 
sum of these numbers, 944, is the entire product 

The product can also be found, thus: 
say 4 times 6 are 24 : set down the 4, and 
then say, 4 times 3 are 12 and 2 to carry 
are 14 : set down the 4, and tlien say, 4 
times 2 are 8 and 1 to carry are 9. Set 
down the 9, and the product is 944 as before. 

4. Multiply 627 by 84. 
Multiply by the 4 units, as in the last 

example. Then multiply by the 8 tens. 
The first product 56, is 56 tens; the 6, 
therefore, must be set down under the 0, 
which is the place of tens, and the 5 car- 
ried to the product of the 2 by 8. Then 
multiply the 6 by 8, carrying the 2 from 
the last product, and set down the result 50. 
the numbers 52668, ij* the required product. 

5. Multiply 506 by 302. 
In this example, we say, 2 times 6 are 

12 : then set down the 2, and say, 2 times 

are and 1 to carry make 1. Set down 

the 1, and say, 2 times 5 are 10 : set down 

the 10. Then beginning with the 0, we 

say, times 6 is : set down the 0. Then 

say, times is ; set down the 0, and 

then say, times 5 is 0. Then multiply 

by the 3 hundreds and set down the first figure 8 in the 

place of hundreds, and place the other figures to the left 

When an appears in the multiplier^ toe need not mul- 
tiply by it^ since each of the products is 0\ hU when toe 
multiply by the next figure to the left^ we must observe to set 
the first figure of the product directly under its multiplier. 

Thus, we have placed 8 directly under the multiplier 3. 

Q. When an is found in the multiplier need you multiply by it t 
When you multiply by the next figure to the left, where do you place 
the first figure ofthe product f 
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506 
302 

1012 
000 
1518' 

152812 
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CASE I. 

§ 33. When the multiplier does not exceed 12. 

I. Set dawn the multiplicand and under it set the multi" 
flier J so that units shall fall under unitSn and draw a line 
beneath, 

II. Multiply every figure of the multiplicand by the muU 
tiplierj setting dovm and carrying as in addition. 



EXAMPLES. 



(1.) 
867901 

1 

867901 

(5.) 

28432 

8 

227456 



(2.) 
278904 



(6.) 
82798 
9 



(3.) 
678741 
3 



(7.) 
6789 

11 



(4.J 
3021945 
4 

12 087780 

(8.) 
49604 
12 

595248 



Q. When the multiplier does not exceed 12, how do you set it 
down 7 How do you multiply by it ? 

CASE II. 

§ 34. When the multiplier exceeds 12. 

I. Set dotim the multiplier under the multiplicand^ so that 
units shall fall under unitSj tens under tensj Sfc,^ and draio 
a line beneath. 

II. Begin with tJie right hand figure] and multiply all the 
figures of the multiplicand by each figure of the multiplier^ 
and when any of the products exceeds 9, set down and carry 
to the next product as in addition ; observing to write the 
first figure of each product directly under its multiplier, 

III. Md up the several products and their sum will be 
the product sought. 

Note. There are three numbers m every multiplication. 
First, the multiplicand : second, the multiplier : and third, 
the product 
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PROOF OF MULTIPLICATION. 

Write the multiplioand in the place of the multiplier 
and find the product as before : if the two products are the 
same, the work is supposed right. 

Q. When the multiplier exceeds 12, how do you set it down ? Ho\» 
do yon multiply by it ? How do you add up t How many numbers 
are there in every multiplication ? Name them ? How do you prove 
multiplication f 



EXAMPLES. 



1. Multiply 365 by 84: also, 37864 by 209. 



(10 

Multiplicand 365 
Multiplier 84 

1460 
2920 



(2.) 
37864 

209 



(3.) 
34293 

74 



(4.) 
47042 

91 



Product. 30660 



(5.) 
46834 
406 



(6.) 
679084 
126 



(7.) 
1099731 

1987 



4280822 

(8.) 
8971432 

10471 



19014604 



93939864472 



9. Multiply 

10. Multiply 

11. Multiply 

12. Multiply 

13. Multiply 

14. Multiply 

15. Multiply 

16. Multiply 

17. Multiply 

18. Multiply 

19. Multiply 

20. Multiply 

21. Multiply 

22. Multiply 

23. Multiply 

24. Multiply 

25. Multiply 



12345678 by 32. 
9378964 by 42. 
1345894 by 49. 
576784 by 64. 
596875 by 144. 
46123101 by 72. 
61835720 by 132. 
718328 by 96. 



Ans. 395061696 
Ans. 

Ans. 65048806 
Ans, 

Ans. 85950000 
Ans. 

j9n«. 8162315040. 
Ans, 
Ans. 10264849920 



7128368 by 1440. 
6795634 by 918546. 

Ans. 6242102428164 
Ans. 



86972 by 1208. 
1055054 by 570. 
538362 by 9258. 
50406 by 8050. 
523972 by 16276. 
760184 by 16150. 
1055070 by 31456. 



Ans, 601380780. 

Ans. 

Ans. 405768300 

Ans. 
Ans. 12276971600. 
Ans. 33188281920 
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CASE Uh 

i 9S. When the multiplier is 1 and any number of 
ciphers after it, as 10, 100, 1000, &c. 

Placing a cipher on the right of a number changes the 
units place into tens, the tens into hundreds, the hundreds 
into thousands, &c., and therefore increases the number ten 
times. 

Thus, 5 is increased ten times by making it 50. So 
the addition o{ two ciphers increases a number one htair 
dred times; the addition of three ciphers, a thousand 
tmes^ ifc. 

Thus, 6 is increased a hundred times by making it 600, 
and 5 is increased a thousand times, by making it 5000. 

Hence, we have the following 

Place on the right of the multiplicand as many ciphers as 
there are in the multiplier^ and the number so formed will 
he the required product, 

Q. If you plac9 one cipher on the right of a number, what effect has 
it on its value ? If you place two, what effect has it? If you place 
three f And for any number of ciphers, how much wiU eacn increase 
it? How do you multiply by 10, 100, 1000, &c. ? 

EXAMPLES. 

1. Multiply 254 by 10. Ans. 2540. 

2. Multiply 648 by 100. jlns. 

3. Multiply 7987 by 1000. Jlns. 7987000. 

4. Multiply 9840 by 10000. Jlns. 

5. Multiply 3750 by 100. Ans. 375000. 

CASE IV. 

i 36. When there are ciphers on the right hand of one 
or both of the factors. 

RIHLE. 

Neglect the ciphers and multiply the significant Jigures: 
then place as many ciphers to the right hand of the product^ 
as there are in both of the factors. 

Q. When there are dpners on the right hand of both the fmeton, 
how do you multifiij f 
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EXAMYLKS. 

(1.) (2.) (3.) 
76400 7532000 416000 
24 580 357000 


1833600 




148512000000 


4. 4871000x270000. 

5. 296200x875000. 

6. 3456789x567090. 

7. 21200X70. 

8. 359260x304000. 

9. 7496430x695000. 


CASE V. 


j2iw. 1315170000000. 

Am. 1960310474010 

Ans, 
Ans, 109215040000. 
Ans. 5210018850000. 



§ 37. When the multiplier is a composite number. 

A composite number is one that may be produced by 
the multiplication of two or more numbers^ which are 
called the components or factors. Thus, 2x3as6. Here 
6 is the composite number, and 2 and 3 are the factors, 
or components. The number 16a=8x2: here 16 is a 
composite number, and 8 and 2 are the factors ; and since 
4x4=16, we may also regard 4 and 4 as factors or com- 
ponents of 16. 

Q. What is a composite number f Is 6 a composite number f What 
are its components or factors ? What are the factors of the composits 
number 16 ? What are the factors of the composite number 12 ? 

EXAMFLES. 

1. Let it be required to multiply 8 by the composite 
number 6, in which the factors are 2 and 3. 

8 



3 









































I 2x8= 



2 
2 



16 
48 



8 

24 
_2 

48 



If we write 6 horizontal lines with 8 nniti in each, it 
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b evident that the product of 8x6»48, the mndber of 
Units in all the lines. 

But let us first connect the lines in sets <»f 2 each^as on 
the right; there will then be in each set 8x2«16; or 16 
Ujoits in each set But there are 3 sets; hence, 16x3s348, 
the number of nnits in all the sets. 

If we divide the lines into sets of 3 each, as on the 
left, the nnmber of nnits in each set wili be equal to 
8x3»24, and there being 2 sets, 24x2^48, the whole 
number of units. As the same may be shown for all num- 
bers we have the following 

RUI.E. 

When the multipJitr is a composite manherj multiply hf 
each of the factors in sueeessionj and the last prodmet wUI 
he the entire product sought, 

EXAMPLES. 

1. Multiply 327 by 12. 

The factors of 12, are 2 and 6, or they are 3 and 4, or 
they are 3, 2 and 2: for, 2x6»l2, 3x4=12, and 
3x2x2=12. 

327 327 327 

6 3 3 



1962 
2 


981 
4 


981 
2 


Product 3924 


3924 


1962 
2 

Product 3924 



2. Multiply 5709 by 48 ; the factors being 8 and 6, or 
16 and 3. Jins. 

3. Multiply 342516 by 56. ^ns. 19180896. 

4. Multiply 209402 by 72. ^ns. 

5. Multiply 937387 by 54. Ans. 50618898. 

6. Multiply 91738 by 81. Ans, 

7. Multiply 3842 by 144. Ans. 553248. 

APPLICATIONS. 

I. Tliere are ten bags of coffee, each containing 48 
ounds how much cofiee is there in all the bags ? 

Jins, lbs. 



^ 



52 MULTIPLICATION OF SIMPLE NUMQBRS. 

2. There are 20 places of cloth each containing 37 yafds, 
and 49 other pieces, each containing 75 yards : how many 
yards of cloth are there in all the pieces ? 

Jhis. 4415' yards. 

3. There are 24 hours in a day, and 7 days in a week: 
how many hours in a week? An$, hours, 

4. A merchant buys a piece of cloth containing 07 yards, 
at 3 dollars a yard : what does the piece cost him ? 

Jins. dollars. 

5. A fanner bought a farm containing 10 fields ; three of 
the fields contained acres each ; three other of the fields 
12 acres each ; and the remaining 4 fields, each 15 acres : 
how many acres were there in the farm, and how much did 
the whole cost at 18 dollars an acre ? 

^ J The farm contained 123 acres, 
^^' \ It cost 2214 dollars. 

6. A merchant bought 49 hogsheads of molasses, each 
containing 63 gallons : how many gallons of molasses were 
there in the parcel ? Ans. gallons. 

7. Suppose a man were to travel 32 miles a day : how 
far would he travel in 365 days? Jins. 11680 miles. 

8. In a certain city, there are 3751 houses. If each house 
on an average contains 5 persons, how many inhabitants 
are there in the town ? Ans, Jmhabitatits, 

9. When a person sells goods he generally gives ¥dth 
them a bill, showing the amount chargedMfor them, and 
acknowledging the receipt of the money paid ; such bills 
are usually caUed Bills of Parcels. 

BILLS OF PARCELS. 

JVettv-ForA:, Oct. 1, 1838. 
James Johnson Bought of W. SmSh- 

4 Chests of tea, of 45 pounds each, at 1 doll, a pound. 

3 Firkins of butter at 17 dolls, per firkin - • . 

4 Boxes of raisins at 3 dolls, per box • - • . 
36 Bags of cofiee at 16 dolls, each ^ - - '• - 
14 Hogsheads of molasses at 28 dolls, each. - - - 

Amount 1211 dollars. 

Received the amount in full, 

W. SmUh. 
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Hariprrd^ J^w, 1, 1837. 
James Hughes Bought of W. Jones. 

27 Bags of co&e at 14 dolls, per bag .... 

18 Chests of tea at 25 dolls, per chest - - . - 
75 Barrels of shad at dolls, per barrel - - - . 
87 Barrels of mackerel at 8 dolls, per barrel - - . . 
67 Cheeses at 2 dolls, each -------- 

59 Hogsheads of molasses at 29 dolls, per hogshead, 

Amount 4044 dollars. 

^Received the amount m full,. for W. Jones, 

per James Cross. 
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OPERATION. 

12 

_4 

8 Ist remain. 
J 

4 2d remain. 
4. 

3d remain. 



i 38* Charles has 12 apples, and wishes to divide 
them equally between his four brothers. 

He gives one to each, which takes 4. 
Subtracting 4 from 12, 8 remains. He 
then gives another to each, which takes 
4 more. Subtracting this 4 from 8 leaves 
4. He then gives one more to each, 
which takes all his apples, and leaves 
nothing. He has then divided them 
equally, and found that 12 contains 4, three 
times, for he has three times subtracted 4 
from 12. 

Suppose he had 28 apples and wished to divide them 
equally among 8 boys^ 

Giving each one, would take 8 and 
leaye 20. Giving each one, a second 
time^ would take 8 and leave 12. Giving 
each one, a third time, would take 8 and 
leave 4. Hence, 8 is contained three 
times in 28, and there are 4 over. 

By continued subtraction we can al- 
ways find how many times one number is 
contained in another, and also, what is 
left when it is not confined an exact number of times. 

3 



OPERATION. 
28 

_8 

20 Ist remain. 
JB 

12 2d remain. 

_8 

4 3d remain. 
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We can arriTe at the same result by a shorter method, 
called Dvomon» 

Division teciches ike manner ofjinding how numy times 
a less number is contained in a greater. It is a short 
method of subtraction. 

The less number is called the dwieor. 

The greater number is called the dividend. 

The number expressing how many times the dividend 
contains the divisor, is called the quotient. 

If there is a number left, it is called the remainder^ 
which Lb always less than the di'oisor. 

There are three signs used to denote division. They 
are the following. 

18-T-4 expresses that 18 is to be divided by 4. 
Y expresses that 18 is to be divided by 4. 
4) 18 expresses that 18 is to be divided by 4. 

When the last sign is used, a curved line is also drawn 
on the right of the dividend to separate it from the quotient, 
which is generally set down on the right. 

Q. When Charles divides 12 apples equally, among his four brothers, 
how many does he give to each? How many times does 12 contain 
4 f In dividing 28 apples equally among 8 boys, how many does each 
receive! How many remain! Which number is the dividend? 
Which the divisor? Which the quotient? Whieh the remainder? 
What does division teach ? What is the less number called ? What 
is the greater called ? What is the answer called ? What is the num- 
ber called which is left ? Is this number greater or less than the divisor f 
How many signs are there in division ? Make them ? 

§ 39. Let the following table be committed to memory. 
It is read 2 in 2, 1 time; 2 in 4, 2 times, &c. 

DIVISIOIf TABI.E. 



2 in 


2 1 


2 in 


4 2 


2 m 


6 3 


2 in 


8 4 


2 in 


10 5 


2 in 


12 6 


2 in 


14 7 


9 in 


16 8 


.2 in 


18 9 



time 


3 


in 


3 1 


time 


4 in 


4 1 


time 


times 


3 


in 


6 2 


times 


4 in 


8 2 


times 


times 


3 


in 


9 3 


times 


4 in 


12 3 


times 


times 


3 


in 


12 4 


times 


4 in 


16 4 


times 


times 


3 


in 


15 5 


times 


4 in 


20 6 


times 


times 


3 


in 


18 6 


times 


4 in 


24 6 


times 


times 


3 


in 


21 7 


times 


4 in 


28 7 


times 


times 


3 


in 


24 8 


times 


4 in 


32 8 


times 


times 


3 


in 


27 9 


times 


4 in 


36 9 


times 
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6 in 5 

6 in 10 
6 in 15 
5 in 20 
5 in 25 
5 in 30 
5 in 35 
5 in 40 
5 in 45 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



6 in 6 
6 in 12 
6 in 18 
6 in 24 
6 in 30 
6 in 36 
6 in 42 
6 in 48 
6 in 54 



1 tmie 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



8 in 
8 in 
8 in 
8 in 
8 in 
8 in 
8 in 
8 in 
8 in 



8 
16 
24 
32 
40 



1 
2 
3 

4 
5 



48 6 
56 7 
64 8 
72 9 



time 

times 

times 

times 

times 

times 

times 

times 

times 



9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 in 



1 
2 
3 
4 



9 
18 
27 
36 
45 5 
54 6 
63 7 
72 8 
81 9 



tmie 

times 

times 

times 

times 

times 

times 

times 

times 



in 11 

in 22 

in 33 

in 44 

in 55 

in 66 

in 77 

in 88 

in 99 



2 
2 
2 
2 
2 
2 
2 
2 
2 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



in 12 

in 24 

in 36 

in 48 

in 60 

in 72 

in 84 

in 96 
in 108 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 

36 ,-, 

y- 

V- 



7 hi 7 

7 in 14 

7 in 21 

7 in 28 

7 in 35 

7 in 42 

7 in 49 

7 in 56 

7 in 63 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 



10 in 
10 in 
10 in 
10 in 
10 in 
10 in 
10 in 
10 in 
10 in 



10 
20 
30 
40 
50 



1 
2 
3 

4 
5 



60 6 
70 7 
80 8 
90 9 



time 

times 

times 

times 

times 

times 

times 

times 

times 



25-^ 
36 
72- 
54 
60. 
96 
108- 



5 or 
9 or 

8 or 

9 or 
5 or 

12 or 
12 or 



QUESTIONS. 

1. If 12 apples be equally divided between 4 boys, 
how many will eaeh have ? How many times is 4 con- 
tained in 12 ? 

2. If 24. peaches be equally divided between 6 boys, 
how many will each have ? How many times is 6 con- 
tained in 24 ? 

3. A man has 32 miles to walk, and can travel 4 miles 
an hour, how many hours will it take him ? 

4. A farmer receives 28 dollars for 7 sheep : how much 
was that apiece ? 
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5. How many lead peneils could you buy for 42 cents, 
if they cost 6 cents apiece ? 

6. How many orangos coi4d you buy for 72 cents, if 
they cost 6 cents apiece ? 

7. A trader wishes to pack 64 hats in boxes, and can 
put but 8 hats in a box: how many boxes does he 
want? 

8. If a man could build 7 rods of fence in a day, how 
long will it take him to build 77 rods ? 

9. If a man pays 56 dollars for seven yards of cloth, 
how much is that a yard ? 

10. Twelve men receive 108 dollars for doing a (uece 
of work : how much does each one receive ? 

11. A merchiMit has 144 dollars with which he isgomg 
to buy cloth at 12 dollars a 3rard : how many yards can 
he purchase ? 

12. James is to learn forty-two verses of Scripture in 
a week : how much must he learn each day ? 

13. Four men bought a pair of oxen for one hundred 
dollars, and sold them again for eighty-four dollars : how 
much did each one lose ? 

14. A man has 96 pounds of butter, and wishes to put 
12 pounds in a box: how many boxes does he want? 

15. James goes to school for 12 weeks, and receives 
182 credit marks : how many does he get each week ? 

16. How many times is 4 contained in 50, and how 
many over ? 

17. How many times is 8 contained in 100, and how 
many over ? 

18. How many times is 11 contained in 60, and how 
many over ? 

19. How many times is 9 contained in 86, and how 
many over? 

20. How many times is 7 contained in 79, and how 
many over ? 

21. How many times is 5 contained in 69, and how 
many over ? 

22. A mother wishes to distribute 30 apples among 8 
children : how many will each have, and how many will 
be left? 
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23. How many times 4 in 23, and how many over ? 
In 27? In 40? In 46? In 35? In 39? 

24. How many times is 6 contained in 70, and how 
many oyer ? In 65 ? In 61 ? 

25. How many times 7 in 43, and how many over ? 

26. How many times 9 in 50, and how many over ? 
In 54 how many times ? In 80 how many times, and 
what over ? In 86 ? In 94 ? 

27. How many times 8 in 57, and how many over ? 
In 65? In 87? In 100? 

28. How many times 1 1 in 54, and how many over ? 
In 67? In 85? In 97? In 62? In 59? 

29. How many times 12 in 100, and how many over ? 
In 120 ? In 87 ? In 77 ? In 66 ? In 130 ? 

30. A man paid thirty-six dollars for twelve sheep, and 
fifteen dollars apiece for two cows : how mnch more did 
he pay apiece for the cows than the sheep ? 

31. A drover has eight calves for which he paid forty 
dollars, and nine sheep for which he paid twenty-seven 
dollars : how much more did he pay apiece for the calves 
than for the sheep ? 

EXAMPLES. 

1. Divide 86 by 2. 



*- « 



Place the divisor on the left of the divi- I operatiok. 
dend, drkw a curved line between them, '^ 

and a straight line under the dividend. 

Now, there are 8 tens and 6 units to be 
divided by 2. We say, 2 in 8, 4 times, 
which being 4 tens we write the 4 under 
the tens. We then say, 2 in 6, 3 times, , _ 
which are three units, and must be written under the 6. 
The quotient therefore, is 4 tens and 3 units, or 43. 

Q. When you divide 8 tens by 2, is the quotient tens or units ? 
When 6 units are divided by 2, what is the quotient ? 



w « 

I? 

Q Q 
2)86 

43 quotient. 
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2. Divide 720 by 3. 

In this example there tte 7 hundreds 2 operation. 
tens, and 9 units, all to be divided by 3. 3)729 

Now, we say 3 in 7, 2 times and 1 over. "243 

Set down the 2, which is hundreds, under 

the 7. But of the 7 hundreds there is 1 hundred or 10 
tens not yet divided. We put the 10 tens with the 2 tens, 
making 12 tens, and then say, 3 in 12, 4 times, and write 
the 4 in the quotient, in the ten's place ; . then say 3 in 9, 
3 times. The quotient therefore, is 243. 

Q. When the 7 hundreds are divided by 3, of what denomination is 
the quotient f To how many tens is the undivided hundred equal t 
When the 12 tens are dividea by 3, what is the quotient f When th« 
9 units are divided by 3, what is the quotient f 

3. Divide 729 by 9. 

In this example, we say, 9 in 7 we can- 
not, but 9 in 72, 8 times, which are 8 tens : 
then, 9 in 9j I time. 

The quotient is therefore 81. 

4. Divide 8040 by 8. 
In this example, we say 8 in 8, 1 time, 

and set 1 in the quotient. We then say 8 

in 0, times, and set the in the quotient : 

then say, 8 in 4, times, and set the in 

the quotient: then say, 8 in 40, 5 times, and set the 5 in 

the quotient. The true quotient is therefore 1005. 

. § 30. It may be remarked that any number contains 1 
as many times as there are units in the number, or that if 
any number be divided by I j the quotient mil be equal to 
the number itself. 

Q. How many times will any number contain 17 If any number 
be divided by 1, what is the quotient t 

CASE I. 

§ 31. Short Division, or when the divisor 4oes not ex- 
ceed 12. 

I. Set down the divisor on the left of the dividend^ draw 
a curved line between them^ and a straight line under the 
dividend. 



OPERATION. 

9 )729 
81 



OPERATIOIf. 

8)8040 
1005 
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II. Find how often the divisor is contained in the left 
hand figure or figures of the dividend j and place the figure 
so found under the straight line j for the first figure of the 
fuotient, 

III. if ther6 is no remainder^ divide the next figure of 
the dividend for the next figure of the quotient* But when 
there is a remainder consider it as tens^ to which add the 
next figure of the dividend^ regarded as units^ and divide 
this sum for the next figure of the quotient^ and do the same 
for each of the figures of the dividend. 

TV, When any of the figures or sums that are to he 
divided^ is less than the divisor^ set down in the quotient^ 
and to such number regarded as tenSy add the next figure of 
the dividend considered as units^ and divide the sum for the 
next figure of the quotient. 

EXAMPLES. 

1. Let it be required to divide 36458 by & 



OPERATION. 

5 )36458 

7291-3 remain. 



In this example, we find the quo- 
tient to be 7291 and a remainder 3. 
This 3 ought in fact to be divided 
by the divisor 5, but the division 
cannot be ef^fected, since 3 does not contain 5. The 
division must then be expressed by placing 5 under the 3, 
thus, f. The true quotient, therefore, is 729 If, which is 
read, seven thousand two hundred and ninety-one, and three 
divided by five. Therefore, 

Where there is a remainder after the division^ it may be 
written after the quotient^ and the divisor placed under it. 

O. What is short division ? How do you set down the numbers to 
be oivided f How do you divide f Repeat the rule. If there is a re- 
mainder after division, how may it be written 7 





EXAMPLES. 




(10 

8)75890496 


(2.) 
7)3505614 


(3.) 
6)95040522 



9486312 15840087 
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• 

4 Divide 6704108 by 9. Jins. 22647021. 

5. Divide 21090431 by 9. Jiru. 

6. Divide 2345678964 by 6. Ana. 

7. Divide 570196382 by 12. j9n«.47516365v<j. 

8. Divide 67897634 by 9. Jins. • -5 remain. 

9. Divide 75436298 by 12. Jns. 2 remain. 

CASE II. 

§ 33. Long Division, or when the divisor contains 
several figures. 

BUI.E. 

I. Set doum the divisor on the left of the dividend^ draw 
a curved line between them^ and also a curved line on the 
right of the dividend. 

II. J^Tote the fewest figures of the dividend^ counted from 
the left hand^ that will contain the divisor ; find how often 
they contain t/, and set the figure in the quotient, 

III. Multiply the whole divisor by this figure ; set the 
product under the first figures of the dividend^ (tnd subtract 
it from them. 

IV. To the remainder annex the next figure of the divi" 
dend^ then find how often the divisor is contained in this 
new number^ and set tm figure in the quotient. 

v. Multiply the whole divisor by the last figure of the 
quotient^ and subtract the product from tJie lust number con^ 
taining the divisor. To the remainder annex the next 
figure of the dividend^ and find the fibres of the quotient 
in the same way^ till all the figures of the dividend qre 
brought down. 

Note 1. There are four numbers in division. First, the 
dividend ; second, the divisor; third, the quotient; fourth, 
the remainder. 

Note 2. There are five operations in division. First, to 
write down the numbers; second, find how many times: 
third, multiply; fourth, subtract; fifth, bring down. 

Q. How do you set down the numbers for division f What do you 
do next f What do you do next f What is the next step f How 
many numbers are there in divi^on f What are they ? How many 
operations are there in division ? Name them. 
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o 



OPERATION. 

o o 

327)11772(36 
981 

1962 
1962 

0000 



EXAMPLES. 

1. Divide 11772 by 327. 
Having s^t down the divisor on the 

left of the dividend, it is seen that 327 is 
not contained in 117; but by observing 
that 3 is contained in 11, 3 times and 
something over, we conclude that the 
divisor is contained at least 3 times in 
the first four figures of the dividend. 

Set down the 3 in the quotient, and 
multiply the divisor by it ; we thus get 
98 1 which being less than 1 177, the quo- 
tient figure is not too great : we subtract 981 from the first 
four figures of the dividend, and find a remainder 196, which 
being less than the divisor, the quotient figure is not too small. 

Annex to this remainder the next fi^re 2, of the divi- 
dend. 

As 3 is contained in 19, 6 times, we conclude that the 
divisor is contained in 1962 as many as 6 times. Setting 
down 6 in the quotient and multiplying the divisor by it, 
we find the product' to be 1962. Therefore the entire 
quotient is 36, or the divisor is contained 36 times in the 
dividend. 

Note 1. After multiplying by the quotient figure, if any 
one of the products is greater than the number supposed 
to contain the divisor, the quotient figure is too large, and 
must be diminished. 

Note 2. When any one of the remainders is greater than 
the divisor, the quotient figure is too small, and must be 
increased by at least 1. 

Q. If any one of the products is too larse, what do you do ? If any 
one of the remaindera is greater than the divisor, what do you do ? 

2. Divide 2756 by 26. 
We first say, 26 in 27 once, and 

place 1 in the quotient Multiplying by 
1, subtracting, and bringing down the 5, 
we say 26 in 15, times, and place the 
in the quotient Bringing down the 
6, we find that the divisor is contained 
in 156, 6 times. 



operation. 
26)2756(106 
26 

156 
156 
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Note. If after having annexed the figure from the divi- 
dend to any one of the remainders, the number is less than 
the divisor, the quotient, figure is 0, which being written in 
tlie quotient, annex the next figure of the dividend and 
divide as before. 



DEMONSTRATION OF THE RULE OF DIVISION. 

§ 33. If 6 simple units be divided by 3, the quotient 
will be 2. If 6 units of the 2d order, or 60, be divided by 

3, the quotient will be 2 tens, or 2 units of the 2d order. 
If 9 hundreds, or 9 units of the 3d order be divided by 3, 
the quotient will be 3 hundreds, or 3 units of the 3d order. 
So, in general, « 

If units of any order he divided hy simple units^ the units 
of the quotient will he of the same order as those of the 
dividend. 

Let us suppose, as an example, that it were required to 
divide 11772 by 327. 

We first consider, as we have a right operation. 

to do, that 11772 is made up of 1177 
tens and 2 units. We then divide the 
tens by the divisor 327, and find 3 tens 
for the quotient, by which we multiply 
the divisor and subtract the product from 
1177, leaving a remainder of 196 tens. To this number 
we bring down the 2 units, making 1962 units. This 
number contains the divisor 6 times : that is, 6 unit's tunes. 

When the unit of the first number which contains the 
divisor is of the 3d order, or 100, there will be 3 figures 
in the quotient; when it is of the 4th order there will be 

4, &c. 

Hence, the quotient found according to the rule, ex- 
presses the number of times which the dividend contains 
tlie divisor, and consequently is the true quotient 

Q. When the divisor is contained in simple units, what units will 
the quotient figure express f When the divisor is contained in tens, 
what units willthe quotient figure express ? When it is contained in 
hundreds ? In thousands ? 



327)11772(36 
981: 

1962 
1962 
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PROOP OP DIVISION 



§ 34. Multiply the divisor b> the quotient and add in 
the remainder, when there is one : the sum should be equal 
to^the dividend. 



EXAMPLES. 

1. Divide 67289 by 261. 

{n this example, we find a quotient 
of 257 and a remainder of 212, which 
being less than the divisor will not con- 
tain it 

PROOF. 

261 Divisor. 
257 Quotient. 



1827 
1305 
522 
212 Remainder. 



OPERATION. 

261)67289(257 
522 



1508 
1305 



2039 
1827 

212 Rem 



67289ss:the dividend: Hence, the work is right 



2. Divide 119836687 by 39407. 

OPERATION. 

39407)119836687(3041 
118221 

161568 
157628 



PROOF. 

39407 Divisor. 
3041 Quotient 



39407 
39407 



39407 
157628 
118221 



119836687 Dividend. 



Q. How do you prove division? 



PROOF OF MULTIPLICATION. 

§ 3tS. When two numbers are multiplied together the 
multiplicand and multiplier are both factors of the product; 
and if the product be divided by one of the factors, the 
quotient will be the other factor. Hence, if th& product 
of two numbers he divided by the multiplicand^ the quotient 
Hffill be the multiplier ; or^ if it be divided by the multiplier^ 
the quotient will he the multiplicand. 
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Q, If two numbers are maltq;>Iied together, what are the factors of 
the product f If the product be divided by one of the factors, whai 
will the quotient be t How do you prove multiplication ? 



EXAMPLES. 



3679 Multiplicand 
327 Multiplier 



3679)1203033(327 
11037 



25753 
7358 
11037 

120303f3 Product. 


9933 
7358 

25753 
25753 




00000 



2. The multiplicand is 61 835720, the product 8 1623 15040: 
what is the multiplier? ^ns, 132. 

3. The multiplier is 270000, the product 1315170000000: 
what is the multiplicand ? Ans, 

4. The product is 68959488, the multiplier 96 : what is 
the multiplicand ? Ans. 718328. 

5. The multiplier is 1440, the product 10264840920 : 
what is the multiplicand ? Ans. 

6. The product is 6242102428164, the multiplicand 



6795634 

7. D 

8. D 

9. D 

10. D 

11. D 

12. D 

13. D 

14. D 

15. D 

16. p 

17. D 

18. D 



what is the multiplier } 
de 7210473 by 37. 
de 147735 by 45. 
de 937387 by 54. 
de 145260 by 108. 
de 79165238 by 238. 
de 62015735 by 7803. 
de 74855092410 by 949998. 
de 47254149 by 4674. 



Ans. 

Ans, 24 rem. 

Ans. 3283. 

Ans, 1 rem. 

Ans U45. 

Ans. 

Ans. 7947f|§^ 

Ans. 
Ans. 9 rem. 



de 119184669 by 38473. Ans. 33788 rem. 

de 280208122081 by 912314. Ans. 121 rem. 

de 293839455936 by 8405. Ans. 346 rem. 

de 4637064283 by 57606. Ans. 11707 rem. 
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19. Divide 352107193214 by 210472. 

Ans. 165534 rem. 

20. Divide 558001172606176724 by 2708630425. 

Ans. ^24 rem. 

CONTRACTIONS IN DIVISION. 

CASE I. 

f SB. When the divisor is a composite number. 

RUIiES. 

Divide tJie dividend by one of the factors of the divisor^ 
and then divide the quotient thus arising hy the other factor: 
the last quotient will he the one sought, 

EXAMPLES. 

Let it be required to divide 1407 dollars equally among 
21 men. Here the factors of the divisor are 7 and 3. 

Let the 1407 dollars be first 
divided equally among 7 men. 
Each share wUl be 201 dollars. 
Let each one of the 7 men divide 
his share into 3 equal parts, each 
one of the three equal parts will 



OPERATION. 

7 )1407 
3)201 let quotient. 
67 quotient sought. 



be 67 dollars, and the 
whole number of parts will be 21 ; there the true quotient 
is found by dividing continually by the factors. 

2. Divide 18576 by 48=4 x 12. Ans. 387. 

3. Divide 9576 by 72=9x8. Jlns. 133. 

4. Divide 1929a by 96=12x8. Ans. 201. 

§ 37. It sometimes happens that there are remainders 
after division, for which we have the following 

RUTE. 

The first remainder^ if there he one^ forms a part of the 
true remainder. The product of the second remainder^ if 
there be one^ by the first divisor^ forms a second part. Either 
of these partSy when the other does not exist, forms the true 
remainder J and their sum is the true remainder when they 
both exist together 
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XXAMPLES. 

1. What is the quotient of 751 grapes, divided by 16^ 

r 4)751 

4x4=16? 4)187 3 

( 46 3x4»12 

_3 

15 the trae remainder. 

"" Ans. 46f|. 

DEMONSTRATION OF THE RULE. 

In 751 grapes there are 187 sets, (say bunches,) with 4 
grapes or units in each bunch, and 3 units over. In the 
187 bunches there are 46 piles, 4 bunches in a pile, and 3 
bunches over. But there are 4 grapes in each bunch ; 
therefore, the number of grapes in the 3 bunches is equal 
to 4x3ssl2, to which add 3, the grapes of the first re 
mainder, and we have the entire remainder 15. 

2. Divide 4967 by 32. 

r 4)4967 

4 X 8=32 } 8) 1241 3, 1st remainder 

( 155 .... 1 x4+3s=7 the true remainder. 

Ans, 155^ 

3. Divide 956789 by 7x8=56. Ans. 

4. Divide 4870029 by 8x9=72. Ans. 67639f^ 

5. Divide 674201 by 10x11=110. Ans. 

6. Divide 445767 by 12x12=144. Ans. 3095^^ 

Q. What is a composite number ? (See $ 27, page 50.) How di 
vou divide when the divisor is a composite number ? When there is 8 
remainder, how do you find the true remainder. 

CASE II. , 

§ 38. When the divisor is 10, 100, 1000, &c. 

I. Cut off from the right hand of the dividend us man^ 
figures as there are 0'5 in the divisar. 

II. The left hand fibres of the dividend will express 
like quotient^ and the figures cut off the remainder. 
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EX4.MFLS8. 



1. Divide 3256 by 100. 

In this example there are two O's 
in the divisor, therefore, there are two 
figures cut off from the right hand of 
the dividend, and the quotient is 32, and 



OPERATION. 

100^32(56 
Ans. 32^. 
56-i-lOO 



DEMOirSTRATION OF THE RULE. 

The quotient ought to be 10, 100, 1000, &c., times less 
than the dividend. But the same figure is 10, 100, 1000, 
&c., times greater or less in value, according to its dis- 
tance from the unit's place. By cutting off figures from 
the right hand, the unit's place is removed to the left, and 
consequently the dividend is diminished 10, 100, 1000, &.c., 
times, according as you cut off 1, 2, 3, &c., figures. 

2. Divide 49763 by 10. Jlns. 4976|%. 

3. Divide 7641200 by 100. ^ns. 76412. 

4. Divide 496321 by 1000. Ans. 496^^^. 

CASE III. 

§ 39. When there are ciphers on the right of the 
divisor. 

RUI.E. 

I. CiU of the ciphers hy a Zirie, and cutoff the same num- 
ber of figures from the right of the dividend, 

II. Divide the remaining figures of the dividend by the 
significant figures of the divisor^ and annex to the rrmain- 
derj if there he one^ the figures cut off from the dividend : 
this xoill form the true remainder, 

EXAMPLES. 

1. Divide 67389 by 700. 

In this example we strike off 
the 89, and then find that 7 is 
contained in the remaining 
figures, 96 times, with a re- 
mainder of 1 ; to this we annex 
89, forming the remainder 189 : 



96 ... 1 remains. 
189 true remain. 

"■3n5. 96f|J. 

to the quotient 96 we annex 189 divided by 700 for the 
entire quotient. 



OPERA TIOX. 

7|00)673|89 
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DEMONSTRATION OF THE RULE. 

The number 700 si 00x7. Hence it is a compositt 
number of which the factors are 100 and 7. 

In striking off the two figures 89, from the right of the 
dividend, we divide it by 100; we then divide the 673 by 
the other factor 7. We then multiply the remainder 1 
by 100 and add 89 to the product, giving 189 for the true 
remainder, (see § 37.) 

2. Divide 8749632 by 37000. 



37|000)8749 632(236 
74 




1 


134 
111 


Ans. 


asemS*- 


239 






222 






17 







3. Divide 986327 by 210000. Arts. 4j^|^J. 

4. Divide 876000 by 6000. Ans. 

5. Divide 36599503 by 400700. Ans. 91^f|f^. 

Q. How do you divide b^ 10, 100, 1000, &c. f (see ^ 38.) Which 
part is the quotient ? Which part is the remainder ? When there 
are ciphers on the right of the divisor, how do you form the tra« 
remainder f 

APPLICATIONS IN DIVISION. 

1. Divide 80 dollars equally among four men. 



Here the 80 dollars is to be divided 
into 4 equal parts, and the quotient 20 
dollars expresses the value of one of the 
equal parts. 

2. Four persons buy a lottery ticket; it 
10000 dollars : what is each one's share ? 

Ans. dollars, 

3. A person dying leaves an estate of 4500 dollars to 
be divided equally among 5 children : what is each one's 
ihare? Ans* 900 dollars* 



OPERATION. 

4)80 
20 dollars, 

draws a prize of 
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4. There are 1560 eggs to be packed in 24 baskets: 
how many eggs will be put in each basket ? Ans, 

5. What number must be multiplied by 124 to produce 
40796? Ans. 329. 

6. How many times can 24 be subtracted from 1416? 

Ans, 

7. The sum of 19125 dollars is to be distributed among 
a certain number of men, each is to receive 425 dollars : 
how many men are to receive the money ? Ans, 

8. By the census of 1840 the whole population of the 
26 States was 16,890,320: if each one had contained an 
equal number of inhabitants, how many would there have 
been in each state ? Ans, 649,627^. 

9. If a man walks 42775 miles in a year, or 365 days, 
how far does he walk each day ? Ans, miles, 

10. A farmer sells a drove of sheep for 2 dollars a head, 
and receives 1250 dollars : how many sheep did he sell ? 

Ans. 625. 

11. It is computed that the distance to the sun is 
95,000,000 of miles, and that light is 8 minutes travelling 
from the sun to the earth : how many miles does it travel 
per minute ? Ans. 

12. By the census of 1840 it appeared that the City of 
New York contained 312710 inhabitants; allowing 5 to 
each house, how many houses were there in the city at 
that time ? Ans. 62,542. 

13. A merchant has 5100 pounds of tea, and wishes to 
pack it in 60 chests : how many pounds must he put in 
each chest? Am. 

14. A person goes to a store and buys a piece of cloth 
containing 36 yards, for which he pays 288 dollars : how 
much does he pay per yard ? Ans, dollars, 

15. There are 7 days in a week: how many weeks in 
a year of 365 ? Ans. 52 weeks and 1 day over. 

16. There are 24 hours in a day: how many days in 
2040 hours ? Ans, days, 

17. Twenty-three persons dined together, their bill was 
92 dollars : how much had each one to pay ? 

Ans, 4 dollars. 



J 
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GENERAL REMARKS. 

§ 40. Numeration, Addition, Subtraction, Multiplica- 
tion, and Division, are called the five ground rules of 
Arithmetic. 

Q, How many principal rules are their in Arithmetic ? What are 
they ? Can Multiplication be performed by Addition ? Can Division 
be performed by Subtraction f By how many rules/ then, may all the 
operations in Arithmetic be performed 7 

§ 4:1. *rhe preceding rules furnish answers to the fol- 
lowing questions. 

Ques. 1. When the cost of each one of several things is 
given, how do you find their entire cost ? 

Jins, Add the costs of the several things together, the 
sum will be the entire cost. 

What is the entire cost of a bag of coffee at 6 dollars, a 
chest of tea at 4 dollars, a box of raisins at 2 dollars, and 
a barrel of sugar at 12 dollars ? dns. 24 dollars, 

Q. 2. When you have two unequal numbers, how do 
you find their difference ? 

•)9. By subtracting the less from the greater. 

Q. 3. When the subtrahend and remainder are given, or 
known, how do you find the minuend ? 

A, By adding the remainder and subtrahend together. 
Hence the following principles. 

1st. IftJie sum of two numbers be diminished by one of 
tliem^ the remainder will be the other number, 

2d. The less of two numbers added to their difference^ 
will give the greater. 

The sum of two numbers is 56, one of the numbers is 
12 : what is the other ? Ans, 44. 

The less of two numbers is 25, and their difference 30 : 
what is the greater ? Jins. 

The less of two numbers is 35, and their difference 35 : 
what is the greater ? Ans, 70. 

Q. 4. When you have the cost of a single thing, how 
will you find the entire cost of any number of things at the 
same rate ? 

A, Multiply the cost of the single thing by the number 
of things. 
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What is the cost of 35 pears at 2 cents each ? What is 
the cost of 45 yards of cloth at 3 dollars per yard ? 

Q. 5. When you know the number of things, and their 
entire cost, how do you find the cost of a single thing of 
the same kind? 

A. Divide the entire cost by the number of things, the 
quotient will be the cost of a single thing. 

If 60 oranges cost 360 cents, how much do they cost 
apiece? If 40 yards of cloth cost 200 dollars, how much 
is it a yard ? 

APPLICATIONS IN THE PRECEDING RULES. 

1. A Farmer sells a yoke of oxen for 90 dollars, 3 cows 
for 25 dollars each, 9 calves for 4 dollars each, and 65 
sheep at 3 dollars a head. How much did he receive for 
them all ? Ans. dollars. 

2. The sum of two numbers is 365, one of the numbers 
is 221 ; what is the other number? Jins, 144. 

3. The difference of two numbers is 95, the less num- 
ber is 327 ; what is the greater number ? Arts, 

4. A farmer sells 4 tons of hay at 12 dollars per ton, 
80 bushels of wheat at 1 dollar per bushel, and takes in 
part< payment a horse worth 65 dollars, a wagon worth 
40 dollars, and the rest in cash. How much money did 
he receive? Ans. 23 dollars. 

5. A farmer has 14 calves worth 4 dollars each, 40 sheep 
worth 3 dollars each; he gives them all for a horse worth 
150 dollars: does he make or lose by the bargain ? 

Ans, He loses dollars, 

6. The product of two numbers is 51679680, and one 
of the factors is 615: what is the other factor ? 

Ans. 84032. 

7. When the divisor is 67941, and the quotient 30620, 
what is the dividend? Ans, 2080353420. 

8. When the dividend is 1213193, the quotient 37, what 
is the divisor? Ans. 

9. A piece of cloth containing 65 yards costs 455 dol- 
lars : what does it cost per yard ? Ans. dollars. 

10. A man has 6 children, all of whom are married, and 
each has four children ; two of these grand-children are 



70 OF FRACTIONS. 

married, and each had one child: how many childieni 
grand-children, and great grand-children are there ? 

Ans. 

11. The distance around the earth is computed to be 
about 25000 miles: how long would it take a man to 
travel it, supposing him to travel at the rate of 35 miles a 
day? Ans. 714^ days. 

12. The earth moves around the sun at the rate of 
68000 miles an hour : how many miles does it travel in a 
day, and how many in a year? a ^ \ 1632000 in a day, 

•^^^ 5 595680000 in a year. 

13. A farmer purchased a farm for which he paid 18050 
dollars. He sold 50 acres for 60 dollars an acre, and the 
remainder stood him in 50 dollars per acre : how much 
land did he purchase? Arts. 351 acres. 



OF FRACTIONS.* 

§ 43. The unit 1 represents an entire thing ; as 1 apple, 
1 chair, 1 pound of tea. 

If we suppose 1 thing, as one apple, or one pound of 
tea, to be divided into two equal parts, eaeh part is called 
one half of the thing. 

If the unit be divided into 3 equal parts, each, part if 
called one third. 

If the unit be divided into 4 equal parts^ each part is 
called one fourth. 

If the unit be divided into 12 equal parts, each part is 
called one twelfth ; and when it is divided into any number 
of equal parts, we have a similar expression for each of 
the parts. 

The equal parts of a thing are expressed thus : 



^ is read one half. 


^ is read one seventh. 


J - - one third. 


•J- - - one eighth. 


J - - one fourth. 


^^ - - one tenth. 


J - - one fifth. 


^ - - one fifteenth. 


^ - - one sixth. 


■^Q - - one fiftieth. 



The ^, ^, ^, &c., are called fractions 
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Q. What doee tae unit 1 represent f If we divide it into two equal 
parts, what is each part called ? If it be divided into three equal parts, 
what is each part f Into 4, 5, 6, &c., parts f What are such expres- 
sions called f 

§ 43. Each fraction is made up of two numbers ; the 
number which is written above the line is called the num&' 
rotor; and the one below it is called the denominator, 
because it gives a denomination or name to the fraction. 

For example, in the fraction ^, 1 is the numerator, and 
2 the denominator. In the fraction ^, 1 is the numerator, 
and 3 the denominator. 

The denomincUor in every fraction shows into how many 
equal parts the unit, or single thing, is divided. For ex- 
ample, in the fraction ^, the unit is divided into 2 equal 
parts ; in the fraction ^ it is divided into 3 equal parts ; in 
the fraction ^, it is divided into 4 equal parts, &c. In each 
of the fractions one of the equal parts is expressed. But 
suppose it were required to express 2 of the equal parts, as 
2 halves, 2 thirds, 2 fourths, &c. 

We should then write, 

f they are read two halves. 
f - - - two thirds. 
J - - - two fourths, 
f - - - two fifths, &c. 

If it were required to express three of the equal parts, 
we should place 3 in the numerator ; and generally, the 
numerator shows how many of the equal parts are expressed 
in the fraction. 

For example, three eighths are written, 

f and read three eighths. 

^ - - four ninths. 

^ - - six thirteenths. 

^ . . nine twentieths. 

Q. Of how many numbers is each fraction made up f What is the 
one above the line called ? The one below the line f What does the 
denominator show ? What does the numerator show ? In the three 
eighths, which is the numerator f Which the denominator ? Into how 
many parts is the unit divided ? How many parts are expressed 7 In 
the miction nine-twentieths, into how many parts is the unit divided f 
How many parts are expressed 7 
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§ 4A- When the numerator and denommator are equal, 
the numerator expresses all the equal parts into which the 
unit has been divided : therefore, the value of the fraction 
is equal to 1. But if we suppose a second unit, of the 
same kind, to be divided into the same number of equal 
parts, those parts may also be expressed in the same frac- 
tion with the parts of the first unit. Thus, 

I is read three halves. 

J - - seven fourths. 

^ - - sixteen fifUis. 

^1^ - - eighteen sixths. 

y - - twenty-five sevenths. 

The denominator of the first fraction, shows that a unit 
has been divided into 2 equal parts, and the numerator ex- 
presses that three such parts are taken. Now, two of the 
parts make up one unit, and the remaining part comes from 
the 2d unit: hence, the value of the fraction is 1^; that is, 
one and one half. 

The denominator of the second fraction, shows that a 
unit has been divided into four equal parts, and the nume- 
rator expresses that 7 such parts are taken. Four of the 
7 parts come from one unit, and the remaining 3 from a 
second unit: the value of the fraction is therefore equal 
to If; that is, to one and three-fourths. In the third 
fraction, the unit has been divided into 5 equal parts^ and 
16 such parts are taken. Now, since each unit has been 
divided into 5 parts, 15 of the 16 parts make 3 units, and 
the remaining part is 1 part of a fourth unit. Therefore, 
the valve of the fraction is 3^ : that is, three and one fifth. 
The value of the fourth fraction is three,' and of the fifth, 
three and four-sevenths. From what has been said, we 
conclude: 

Ist. That a frajeWxm is the expression of one or more 
parts of unity. 

2d. Tlutt the denominator of a fraction shows into how 
many equal parts the unit or single thing has been dividedj 
and the numerator expresses how many such parts are taken 
in the fraction. 
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3d. HuU the vahie of every fraction is equal to the quo^ 
tktU arising from dividing the numerator hythe denominator. 

4th. When the numerator is less than the denominator^ 
the value of the fraction is less than 1. 

5th. When the numerator is equal to the denominator^ the 
value of the fraction is equal to I, 

6th. When the numerator is greater than the denomi-' 
natoTj the value of the fraction is greater than 1. 

Q. When the numerator and denominator are equal, what is the 
value of the fraction ? What is the value of the fraction three halyes f 
Of seven fourths? Of sixteen fifths? Of eighteen sixths? Of 
twenty-fiye seventha? Repeat the six principles. Write the fraction 
nineteen-fortieths : — also, 60 fourteenths — 18 fiftieths — 16 twentieths— 
17 thirtieths— 41 one thousandths — 69 ten thousandths— 65 milhonths 
—106 fifths. 



OF DENOMINATE NUMBERS. 

§ 4«S. Simple numbers express a collection of units of 
the same kind, without expressing the particular value of 
the unit For example, 40 and 55 are simple numbers, 
and the unit is 1, but it is not expressed whether the unit 
is 1 apple, 1 pound, or 1 horse. 

A Denominate number expresses the kind of unit which 
is considered. For example, 6 dollars is a denominate 
number, the unit 1 dollar being denominated, or named. 

When two numbers have die same unit, they are said 
to be of the same denomination : and when two numbers 
have difierent units, they are said to be of different deno- 
minations. 

For example, 10 dollars and 12 dollars are of the same 
denomination ; but, 8 dollars and 20 cents, express numbers 
of different denominations, the unit of 8 dollars being 1 
dollar, and of 20 cents, 1 cent. 

Several numbers of different dmiominations are often 
connected together, forming a whole, as 3 dollars 15 cents. 

Q. What do simple numbers'" express f What is a denominate 
number ? What is tne unit of 6 dollars 7 When two numbers have 
the same unit, what do you say of them f When they have different 
units f Are 6 dollars and 4 dollars of the same denotnination 7 Are 
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4 dollars and 4 cents f What is the unit of each t Are seYeral num- 
bers of difierent denommations often connected together t Give an 
example. 



OF FEDERAL MONEY. 

§ 46. Federal money is the currency o[ the United 
States. Its denominations, or names, are Eagles, Dollars, 
Dimes, Cents, and Mills. 

The coins of the United States are of gold, silver, and 
copper, and are of the following denominations. 

1. Gold-«>£agle, half-eagle, quarter-eagle. 

2. Silver — ^Dollar, half-dollar, quarter-dollar, dime, half- 
dime. 

3. Copper — Cent, half-cent. 

If a given quantity of gold or silver he divided into 24 
equal parts, each part is called a carat. If any number of 
carats be mixed with so many equal carats of a less valu- 
able metal, that there be 24 carats in the mixture, then the 
compound is said to be as many carats fine as it contains 
carats of the more precious metal, and to contain as much 
alloy as it contains carats of the baser. 

For example, if 20 carats of gold be mixed with 4 of 
silver, the mixture is called gold of 20 carats fine, and 4 
parts alloy. The standard of the gold coin in the United 
States, is 22 carats of gold, 1 of silver, and 1 of copper. 

The standard for silver coins is 1489 parts of pure silver, 
to 179 of pure copper. 

The copper coins are of pure copper. 

Q. What is the currency of the United States f What are its de- 
nominations f What are the coins of the United States? Which 
gold f Which silver f Which copper f What do you understand by 
gold 20 carats fine ? What is the standard of the gold coin f What 
of the silver coin 7 What of the copper f 

TABIDS OP FEDERAI. MONEY. 

10 Mills marked (m) make 1 Cent, marked ct, 

10 Cents 1 Dime, - - d 

10 Dimes 1 Dollar, - - 8. 

10 Dollars 1 Eagle, - • £. 
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In this table, 10 unUs of either denomination make One 
anit of the next higher denominatioH,and this is the same 
way that simple numbers iiicreaae from the right to the 
left Therefore, 

The denominations of federal money here expressed may 
he added^ subtracted^ muMpUed^ and divided^ by the same 
\rules that have already been given for simple numbers. 

From the table it appears, 

1st, That cents may be changed into mills by annexing a 
cipher. 

Thus, 8 cents are equal to 80 mills. 

2d. That dollars may be changed into cents by annexing 
two ciphers^ and into mills by annexing three. 

For example, 12 dollars are equal to 1200 cents, or to 
12000 mills. The reason of these rules is evident, sinee 
10 mills make a cent, 100 cents a dollar, and 1000 mills a 
dollar. 

Q. Repeat the table. How many units of either denominatiea 
make one of the next higher 7 How ao ample numbers increase from 
the right to the left ? How may Federal Money be added, subtracted, 
multipUed, and divided? How may cents be changed into milk? 
How may dollars be changed into cents 7 How into mills 7 To how 
many cents are 12 doUara equal 7 To how many mills are they equal? 
How many cents in 4 dollars ? How many in 6 dollars 7 How many 
mills in 9 dollars ? How many mills in 5 dollars ? How many eenta 
in 3 dollars ? In 8 dollars 7 In 7 dollars 7 

NUJUERATIOir TABIiB FOR FEDERAIi MONEY. 



m 

- "^ 5 • 

o 
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5 7, i« read, 5 cents and 7 mills, or 67 mills. 
1 4, - - 16 cents and 4 mills, or 164 mills. 
6 2, 1 2 0, - - 62 dollars 12 cents and no mills. 
1 2 7, 6 2 3, - - 127 dollars, 62 cents and 3 mills. 
894 0, 04 1, - - 8940 dollars^ 4 cents and I mill. 

4 
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As dimes are tens of cents the second line may either 
be read 16 cents and 4 mills, or 1 dime 6 cents and \ 
milb. And as the eagles are tens of dollars the third line 
may be read 62 dollars and 12 cents, or 6 eagles 2 dollars 
and 12 cents. 

Federal Money is generally read in dollars cents and 

mills. 

Q. In numeratiiig Federal Money, what is the figure on the right 
called r The second f The third? The fourth? Uow is Federal 
Money generally read ? 

REDUCTION OF FEDERAL MONEY. 

§ 47' Rbduction of Federal Money consists in chang- 
ing its denominations without altering its value. It is 
divided into two parts. 

1st. To reduce from a higher denomination to a lower, 
as from dollars^ to cents. 

2d. To reduce from a lower denomination to a higher. 

as from mills to dollars. 

Q. What is reduction? How many kinds of reduction are there? 
Name them. 

EXAMPLES. 

1. Reduce 25 Eagles 8 dollars 65 dimes and 85 cents, 
to ihe denomination of cents. 

OFEBATION. 

25 Eagles the highest denomination. 
10 dollars make one eagle. 

250 Product in dollars, 
add 8 the number in the denomination of dollars. 

258 
10 the number of dimes in a dollar. 



2580 Product in dimes, 
add 65 the number in the denomination of dimes, ' 

2645 

10 number of cents in a dime. 

SSiSO^Product in cents. 
85 cents to be added. 

26485 Number of cents in 25 eagles 8 dollars 65 dimes 

'^ and 35 cents. 
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2. In 3 dollars 60 cents and 5 mills : how many mills ? 
3 dollars=s300 cents, 

60 cents to be added, 

360 =3600 mills, to which add the 5 mills. 

Ans. 3605. 
8. In 37 dollars 37 cents 8 mills : how many mills ? 

Ans. 37378. 
4. In 375 dollars 99 cents mills : how many mills ? 

Ans. 375999. 
6. How many mills in 67 cents ? Ans. 

6. How many mills in $54 ? Arts, 54000. 

7. How many cents in $125 ? Ans. 12500. 

8. In $400, how many cents ? How many mills ? 

9. In $375, how many cents ? How many mills ? 

10. How many mills in $4 ? In $6 ? In $10,14 cents } 

11. How many mills in $40,36 cents 8 mills ? 

§ 48* As we change dollars into cents by adding two 
ciphers, and cents into mills by adding one, it follows that, 
to change mills into dollars cents and mills, we have the 
following 

Rurc 

Cut of the right hand figure for mills^ and the figures to 
the left will he cents. Then cut off the two neoct figures for 
cents^ and the remaining figures to the left will be dollars. 

The reason of the rule is this : by cutting off the first 
right hand figuije, we in fact, divide by 10, and thus reduce 
the mills to cents. Then by cutting off the next two 
figures, we divide by 100; and thus reduce the cents to 
dollars. 

The comma, or separatrix, is generally used to separate 
the cents from the dollars. It is not usual to place the 
comma between the cents and mills. Thus, $67,25 6 is 
read 67 dollars 25 cents and 6 mills.'' 

Q. How do you change mills into cents f How do you change cents 
into doUara 7 How do you separate the niills from the cents f How 
the cents from the dollars 7 

EXAMPLES. 

1. How many dollars cents and mills, are there in 67897 
mills ? Anf. $67,89 7. 
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2. Set down 104 dollars 69 cents and 8 mills. 

Ans. <^104,69 8. 

3. Set down 4096 dollars 4 cents and 2 mills. 

•ans, 9 

4. Set down 100 dollars 1 cent and 1 miU. 

Ans. 9100,01 1. 

5. Write down 4 dollars and 6 mills. dns. 94,00 6. 

6. Write down 109 dollars and 1 mill. Ans. 

7. Write down 65 cents and 2 mills. Ans. 90,65 2. 

8. Write down 2 mills. Afu. 90,00 2. 

9. Reduce 1607 mills, to dollars and cents. 

Ans. 

10. Reduce 170464 mills, to doUars. Ans, 9170,46 4. 

11. Reduce 8674416 mills, to dollars. 

12. Reduce 94780900 mills, to dollars. 

la. Reduce 74164210 mills to dollars. 

The parts of a dollar are sometimes expressed fraction- 
ally, as in the following 



91 =100 cents, 

} of a dollar=s 50 cents^ 
{ of a dollars 33^ cents, 
j^ of a dollarss 25 cents, 
1^ of a dollarssB 20 cents. 



•J- of a dollar IBB 12^ cents, 
^ of a dollarss 10 cents, 
^ of a dollarss 6^ cents, 
^ of a doUares 5 cents, 
^ of a cent b 5 mills. 



Q, How many cents in a dollar ? In half a dollar f In a third of a 
dollar ? In a fourth of a dollar f In the fifth of a dollar ? In the eighth 
of a dollar ? In the tenth of a dollar ? In the sixteenth of a dollar ? In 
the twentieth of a dollar ? How many mills in half a cent f 

ADDITION OF FEDERAL MONEY. 

1. Charles gives 9^ cents for a top, and 34 cents for 6 
quills : how much do they cost him ? Ans, 13 cents, 

2. John gives 91,37^ for a pair of shoes, 25 cents for a 
pen-knife, and 12-^ cents for a pencil : how much does he 
pay for all ? 



or FEDERAL MONEY. 



79 



OPERATION. 


♦I, 


37 
25 


5 




12 


5 


<*i, 


75 




OPERATION. 


«o, 


50 






12 


5 




30 




»o, 


92 


5 



We first recollect that half a cent is 
equal to 5 mills. We then place the mills 
under each other, the cents under cents, 
and the dollars under dollars. We then 
add as in simple numbers. 

3. James gives 50 cents for a dozen 
oranges, 12^ cents for a dozen apples, and 
30 cents for a pound of raisins: how 
much for all ? 



Hence, for the addition of Federal Money, we have the 
following 

RUIiB. 

§ 49. I. Set down the numbers to be added under one 
another^ so thai dollars shall fall under dollars^ cents under 
eentsr and mills under mills. 

11. Then add up the several columns as in simple numr^ 

hers^ and place the separating point in the amount directly 

under those in tlie columns. 

Q, How do you set down Federal Money for addition I How do 
yoa add up the columns ? How do you place the separating point ? 





EXAMPLES. 




1. Add $67, 21 


4, $10, 04 9, 


$6, 04 1, $0, 27 


together. 

(1.) 

9 cts, m. 


$ ct9, m. 


$ cts, m. 


67,21 4 


59,31 6 


81, 05 3 


10, 04 9 


87, 42 5 


67, 41 2 


6, 04 1 


48, 87 2 


96, 37 6 


0,27 1 


56, 70 8 


87, 06 4 


$83, 57 5 


$252,32 1 


$330, 90 5 


(4.) 
•375, 02 1 

2,09 6 


(5.) 
$27,09 8 
325, 59 2 


$7, 00 9 
0,01 1 


0,47 9 


25, 60 3 


0,00 1 


3, 01 2 


9, 99 9 


46, 67 9 


$380, 60 8 


$388, 29 2 


$53, 70 
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APPLICATIONS. 

1. A grocer purchased a box of candles for 6 dollars 89 
cents ; a box of cheese for 25 dollars 4 cents and 3 mills ; 
a keg of raisins for 1 dollar 12^ cents, (or 12 cents and 5 
mills;) and a cask of wine for 40 dollars 37 cents 8 mills : 
what did the whole cost him ? Jins, $73, 43 6. 

2. A farmer purchased a cow for which he paid 30 dol- 
lars and 4 mills; a horse for which he paid 104 dollars 60 
cents and 1 mill; a wagon for which he paid 85 dollars 
and 9 mills : how much did tlie whole cost ? 

Ans. 9 

3. A man is indebted to A, $630,49 ; to B, $25 ; to C, 
87^ cents ; to D, 4 mills : .how much does he owe ? 

Ans. $656, 36 9. 

4. Bought 1 gallon of molasses at 28 cents per gallon ; 
a half pound of tea for 78 cents ; a piece of flannel for 12 
dollars 6 cents and 3 mills ; a plough for 8 dollars 1 cent 
and 1 mill ; and a pair of shoes for 1 dollar and 20 cents : 
what did the whole cost ? Arts. 

5. Bought 6 pounds of coffee for 1 dollar 12^ cents ; a 
wash-tub for 75 cents 6 mills ; a tray for 26 cents 9 mills; 
a broom for 27 cents ; a box of soap for 2 dollars 65 cents 
7 mills ; a cheese for 2 dollars 87^ cents : what is the 
whole amount ? Ans, $7,95 2. 

6. What is the entire cost of the following things : viz. 
2 gallons of molasses 57 cents ; half a pound of tea 37^ 
cents ; 2 yards of broad cloth $3,37^ cents ; 8 yards of 
flannel $9,87 5; two skeins of silk 12 J cents, 'and 4 
sticks of twist 8^ cents. 

SUBTRACTION OF FEDERAL MONEY. 

1. John gives 9^ cents for a pencil, and 8 cents for a 
top : how much more does he give for the pencil than top ? 

Ans. $0,01 5. 

2. A man buys a cow for $26,37, and a calf for $4,50 : 
how much more does he pay for the cow than calf? 
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We set down the numbers as in 
addition, and then subtract them as 
in simple numbers. 



OPERATION. 

•26, 37 
4,50 

«2I, 87 



Hence, for subtraction of Federal Money, we have the 
following 

RUIiB. 

§ SO* Place the lesser number under the greater so that 
the commasj or separating points^ shall fall directly under 
each other ; then subtract as in simple numbers^ and place the 
separating poiniin the remainder directly under those above, 

Q, How do you set down the numberiB for subtraction ? How do 
you subtract them f How do you place the separating point in the 
remainder 7 

EXAMPLES. 

(1.) (2.) 

From 9204, 67 9 From $8976, 40 

Take 98, 71 4 Take 610, 9 8 

Remainder $105, 96 5 Remainder $8366, 30 2 

(3.) • (4.) (5.) 

$620, 00 $327, 00 1 $2349, 

19, 02 1 2, 09 29, 3a 

$600, 97 9 $ 324, 91 1 $2319, 67 

6. What is the difference between $6 and 1 mill ? Be- 
tween $9,75 and 8 mills ? Between 75 cents and 6 mills ? 
Between $87,35 4 and 9 mills? ' 

7. From $107, 00 3 take $0, 47 9. dns. $106, 52 4. 

APPLICATIONS. 

1. A man's income is $3000 a year; he spends $187,50: 
how much does he lay up? ^7». $2812,50. 

2. A man purchased a yoke of oxen for $78, and a cow 
for $26, 00 3 : how much more did he pay for the oxen 
than for the cow ? •dns, 

3. A man buys a horse for $97,50, and gives a hundreil 
dollar bill: how much money ought he to receive back? 
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4. How much must be added to 960, 03 9 to make the 
sum 91005,40 ? Ans. 

5. A man sold his house for (300§, this sum being 
$08, 03 9 more than he gave for it : what did it cost him? 

Ans. $2906, 96 1. 

6. A man bought a pair of oxen for $100, and sold them 
again for $75,37^ : did he make or lose by the bargain, 
and how much ? Ans, He lost $24, 62 5. 

7. A man starts on a journey with $100 ; he spends 
$87, 57 : how much has he left ? Ans, $12,43. 

8. How much must you add to $40, 17 3 to make $100? 

9. A man purchased a pair of horses for 450, but find- 
ing one of them injured, the seller agreed to deduct 
$106, 32 5 : what had he to pay ? Ans. $343, 67 5. 

MULTIPLICATION OF FEDERAL MONEY. 

1. John gives 3 cents a piece for 6 oranges: how much 
do they cost him ? Ans. 18 cents. 

2. John buys 6 pair of stockings, for which he pays 
25 cents a pair : how much do they cost him ? 

3. A farmer sells 8 sheep for $1,25 each: how much 
does he receive for them I 

OPERATION. 

$1,25 
8 



We multiply the cost of one sheep by 
the number of sheep, and the product is 
the entire cost ? 



$10,00 



Hence, for the multiplication of Federal Money by a 
umple number, we have the following 

RUIiES. 

§ tSl. Multiply as in simple rtumhers^ and the product 
will be the answer in the lowest denomination mentioned in 
the multiplicand ; then reduce the product to dollars omu 
cents. 

Q. How do you multiply Federal Money ? What will be the deno- 
mination of the product f How will you then reduce it to dollars and 
cents? 
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EXAMPLES. 

1. Multiply 375 dollars 28 cents and 2 mills, by 8; 
tlso, $475,87 by 9. 

OPERATION. (2.) 

$375, 28 2 $475, 87 

_^ 8 , 9 

Product $3002, 25 6 Product $4282, 83 

(3.) (4.) . (5.) 

$3, 00 4 $89, 07 9 $^1, 99 2 

12 ^ 7 6 

$36, 04 8 $623, 55 3 $491, 95 2 

APPLICATIONS. 

1. What will 55 yards of cloth come to at 37 cents per 
yard? * Ans. $20,35. 

2. What will 300 bushels of wheat come to at $1,25 
per bushel ? Ans. $375. 

3. What will 85 pounds of tea come to at 1 dollar 37 ii 
cents per pound ? 

OPERATION. 

1375 
• 85 

6875 
11000 

116875 

Ans, $116,875 



In this example we first consider that 
} of a cent is equal to 5 mills. Then 
as $1,37 5 contains more figures than 
^5, we multiply by the 85, knowing that 
the product will be the same which 
ever number be made the multiplier. 
The product 116875 is in mills, which 
is reduced to dollars and cents as 
before. 

4. What will a firkin of butter containing 90 pounds 
come to at 25^ cents per pound ? Jins, $22,95. 

5. What is the cost of a cask of wine containing 29 
gallons, at 2 dollars and 75 cents per gallon } 

Afis, $79,75. 

6. A bale of cloths contains 95 pieces, costing 40 
dollars 37^ cents each: what is the cost of the whole 
bale ? Ans. 

7. What is the value of 300 hats at 3 dollars and 25 
cents apiece ? Jins, $975. 

4* 
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8. What is the value of 9704 oranges at 3^ cents each ? 

9. What will be the cost of 356 sheep at 34 dollars a 
head? Ans. $Ubl 

10. What will be the cost of 47 barrels of apples at 1| 
dollars per barrel ? Ans. 

11. What is the value of 6000 bricks at 4,37^ per 
thousand ? Ans, $26,25. 

DIVISION OF FEDERAL MONEY. 

§ tSS. To divide a sum expressed in dollars, cents, and 
mills, by a simple number. 

RVI.B. 

I. If the number to be divided contains dollars cenis and 
millsy divide as in simple mmbers^imd separate the quotient 
into dollars cents and mills. 

Tl. But if the number to be divided contains only dollars^ 
or dollars and cents^ bring it to mills by annexing ciphers : 
then divide as in simple nitmbersj and separate the quotient 
tis before, 

Q. How do you divide in Federal Money f When the number t* 
be diTided oontains only doUars, how do you divide ? 

EZAMFLKS. 

1. Divide $4, 62 4 by 4; also 87,25 6 by 5. 

OrBRATION. OPERATIOir. 

4 )$4, 62 4 5)»87, 25 6 

$1, 15 6 $17,45 1} 



2. Divide $37 by 8. 

* In this example we first reduce the 
♦37 to mill3 by annexing three ciphers. 
The quotient will then be mills, and 
can be reduced to dollars and cents, as 
before. 



OPERATION. 

8)$37, 00 
$ 4, 62 5 
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3. Divide tSft, 17 by 16. 



In this example we find the 
quotient to be 3 dollars 51 
cents, and a remainder of 10 
mills, which being divided by 
1 6 gives ^ of a milL 



OPERATIOIf. 

16)$56, 17 0($3, 511|. 
48 



81 
80 



17 
16 



10 



The answer is always sufficiendy exact when ,it is true 
within 1 mill, and therefore the remainder in mills may 
always be neglected. But in common business the quotient 
figure in mills is neglected. When, however, such quotient 
figure is greater than 5, one may be added to the cents. 
The sign + is added in the examples, to show that the 
division may be continued. 

Q. Wh^ 18 the answer sofficiently exact f In common business 
are the mills considered ? When they exceed five, what do you do ? 
How do yott denote that tfae division may be continaed ? 

4. Divide <M95, 70 4 by 129. Ans. $3, 84 +• 

5. Divide ^12 into 200 equal parts, dns. $0, 06. 

6. Divide ^400 into 600 equal parts. Ans. $ +. 

7. Divide $857 mto 51 equal parts, Ans^ $16, 80 +• 

8. Divide $6578,95 in 157 equal parts. 

Ans. $41, 90 4 +. 

9. Divide $248,54 by 125. Ans, $ +. 
10. Divide $100 by 33. Ans. 3, 03 +. 

APPLICATIONS. 

1 A man bought a piece of cloth containing 72 yards, 
for which he paid $252 : what did he pay per yard ? 

Jins. $3,50. 

2. If $600 be divided equally among 26 persons : what 
will be each one^s share ? Ans. 23,07 + . 

3. Divide $18000 in 40 equal parts : what is the value 
of each part ? Ans. $ 

4. Divide $3769,25 into 50 equal parts : what is one 
part? Arts. $75,38 +. 
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5. A farmer purchased a farm containing 725 acres, for 
which he paid $18306^5: what did it cost him per acre? 

^n$. $25^5. 

6. A merchant buys 15 bales of goods at auction, for 
which he pays 81000 : what do they cost him per bale? 

•^ns. 866, 66 6 +. 

7. A drover pays 81250 for 500 sheep : what shall he 
sell them for apiece, that he may neither make nor lose by 
the bargain? Ans. 

8. The dairy of a farmer produces $600, and he has 
25 cows: how much does he make by each cow ? 

Jlns. 824. 

9. A farmer receives 8840 for the wool of 1400 sheep: 
how much does each sheep produce him ? Ans. 80,60. 

AFFLICATIONS IN THE FOUR PRECEDING RULES. 

1. A farmer sold a yoke of oxen for 880,75 ; 6 cows 
for 829 each ; 30 sheep at 82,50 a head ; and 3 colts, one 
for 825, the other two for 830 apiece : what did he re- 
ceive for the whole lot? , Ans. 8414,75. 

2. A merchant buys 6 bales of goods, each containing 
20 pieces of broadcloth, and each piece of broadcloth con- 
tained 29 yards; the whole cost him 815660 : how many 
yards of cloth did he purchase, and how much did it cost 
him per yard ? a S ^^^6 yards, 

^^' I 84,50 per yard. 

3. A man dies leaving an estate of 833000 to be equally 
divided among his 4 children, after his wife shall have 
taken her third. What was the wife's portion, and what 
the part of each child ^ a S 

4. A person sells 3 cows at 826 each ; and a yoke of 
oxen for 865 : he agrees to take in payment 60 sheep : 
how much do his sheep cost him per head ? 

Ans, 82, 33 3 +. 

5. A person settling with his butcher, finds that he is 
charged. with 126 pounds of beef at 9 cents per pound; 
85 pounds of veal at 6 cents per pound ; 6 pair of fowls 
at 37 cents a pair; and three hams at 81)50 each: how 
much does he owe him ? Ans, 823,16. 
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6. A farmer agrees to furnish a merchant 40 bushels 
of rye at 62 cents per bushel, and to take his pay in cofl^ 
at 16 cents a pound : how much coffee will he receive? 

Ans, 

7. A farmer bargains with his tailor for a new coat 
every six months, a new vest every three months, and three 
pairs of pantaloons a year : the coats to cost ^29,50 each, 
the vests $3 a piece, and the pantaloons $12 a pair : at the 
end of two years how much did he owe him ? 

Ans. •214. 

8. A farmer raises 300 bushels of wheat, for which he 
receives $1,37^ per buAel; 500 bushels of potatoes at 29 
cents a bushel ; 1000 bushels of oats at 34 cents a bushel, 
and 75 tons of hay for which he receives 16 dollars per 
ton : how much does the whole come to ? 

Ans. 92097,50. 

9. A farmer has six ten acre lots in each of which he 
pastures 6 cows : each cow- produces 112 pounds of butter, 
for which he receives 18^ cents per pound : the expenses 
of each cow are 5 dollars and a half: how much does he 
make by his dairy ? Ans. 9547,92. 

10. A man lets out 2000 sheep, with the condition that 
he is to have three fourths of what the produce after 
deducting the expenses of shearing : they yield 4 pounds 
of wool a head, which is sold at 47^ cents per pound. 
The expense of shearing is one tenth of the whole : what 
does the owner of the sheep receive ? Ans, 

11. A man lets out his farm on shares. He is to have 
half the grain, one third the price of the hay, and one 
quarter the increase of the live stock. At the end of the 
time, there have been raised, 500 bushels of wheat worth 
$1,874 a bushel, 300 bushels of oats worth 37^ cents a 
bushel, 250 bushels of corn worth 80 cents a bushel, 65 
tons of hay worth $18 a ton ; and the increase of the live 
stock, had been, 5 two years old worth $8 a piece, 8 calves 
worth $5 a piece, 10 sheep worth $2 apiece, a colt worth 
$36, and a pair of steers worth $28,50 : how much was 
the owner of the land to receive ? Ans. $1056,12^. 
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BILLS OF PARCELS. 

New York, May 1st, 1837. 
Mr. James Spendthrift 

Bought of Benj. Saveall. 
16 pounds of tea at 85 cents per pound - - - 
27 pounds of coffee at 15^ cents per pound - - 
15 yards of linen at 66 cents per 3rard . - - 



«27, 68 5. 



Rec^d payment, Benj. Saveall 



Albany, June 2d, 1837. 
Mr. Jacob Johns Bought of Gideon Gould. 

36 pounds of sugar at 9^ cents per pound - - - 
3 hogshead of molasses, 63 galls, each ? . . ^ 

at 27 cents a gallon ----j 
5 casks of rice 285 pounds each, at 5 cts. per pound 
2 chests of tea 86 pounds each, at 96 cts. per pound 



Total cost $290,82. 
Rec'd payment. For Gideon Gould, 

Charles Clark. 



Hartford, November 21st, 1837 
Gideon Jones Bought of Jacob Thrifty. 

69 chests of tea at $55,65 per chest -.-•.-. 
126 bags of coffee, 100 pounds each, at 12^ cts. 
per pound --------- 

167 boxes of raisins at 92,75 per box - - 

800 bags of almonds at $18,50 per bag - - - 

9004 barrels of shad at $7,50 per barrel - - - 

60 barrels of oil 32 gallons each, at $1 ,08 per gall. 

Amount $ 90277,70 
Receired the above in fuU, Jacob Thrifty 
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DENOMINATE NUMBERS. 

§ S3. There are other denominate numbers besides 
Uiose of Federal Money. For example, 6 yards of clotli 
is a denominate number, the umi^ 1 yard of cloth, being 
denominated or named. 

Two numbers are of the same denomination, when they 
have the same unit, and of different denominations when 
they have different units. 

For example, 8 feet amd 10 feet are of the same denomi- 
nation, the unit being 1 foot ; but 30 feet and 00 yards are 
of different denominations, the unit of the first being 1 foot, 
and the unit of the second, 1 yard. 

Q. What is a denominate number ? (see ^ 45.) What is the unit 
of 6 yards of cloth ? When are two numbers of the same denomina- 
tion? Give an example. When cnT Afferent denominatioDst Give 
an example. 

§ S4:. The following Tables show the diFerent kinds of 
denominate numbers in general use, and also their relative 
values. 

ENGLISH MONEY. 

The denominations of English Money, are guineas, * 
pounds, shillings, pence, and farthings. 

TABI.E. 

4 farthings marked far. make 1 penny marked d. 
12 pence - « - 1 shilling - «. 

20 shillings * - • 1 pound • £>. 

21 shillings - - - 1 guinea 

£ 9 d far. 

1 s 20 = 240 =»: 960 
1 » 12 » 48 
l^ 4 

Note. — Farthings are generally expressed in fractions of 
a penny. Thus, for 1 fartliing we write \dj for 2 farthings, 
^d, and for 3 farthings, ^d. 

O. What are the denominations of English Money f Repeat tin 
table. How are farthings generally expressed ? 
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REDUCTION OF DENOMINATE NUMBERS. 

§ Sff. Reduction is changing the denomination of a 
number without altering its value. 

For example, 42 dollars and 35 cents are expressed ia 
dijflferent denominations. 

But 42 dollars are equal to 4200 cents. 

Add 35 cents, 

the sum 4235 cents is equal to 42 
dollars and 35 cents. Here we have brought the numbers 
to the same denomination without altering their value. 

Again, if we have 24 shillings, we can reduce them to 
pounds and shillings : for, since 20 shillings make 1 pound, 
24 shillings are equal to £l 4s. Here we have again 
changed the denomination without altering the value. 

We may take, as another example, 3 yards and reduce 
it to inches, l^o^^ since 3 feet make a 3rard, and 12 
inches a foot, we have 

« 

3x3=9 feet; and 9xl2sal08 inche& 

If, on the contrary, it were required to bring inches into 
yards, we should first divide by 12, to bring them into 
feet, and then by 3 to bring the feet into yards. Thus, 

108 inches -$-12=:9 feet; and 9 feet -7-3=3 yards. 

We therefore see, that reduction of denominate numbers 
generally, like that of Federal Money, is divided into two 
parts. 

Ist. To reduce a number from a higher denomination to 
a lower. 

2d. To reduce a number from a lower denomination to 
a higher. 

O. What is reduction? How many pounds and shillings in 24 
shillings 7 How many feet in a yard f How many inches in a foot ? 
How many feet in 3 yards ? How many inches in 3 yards ? How many 
feet in 72 mches ? How many yards f Into how many parts may re- 
duction of denominate numbers be divided f Name them. 
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CASK 1. 

§ £16* To reduce denominate numbers from a higher 
denomination to a lower. 

RUIiE. 

I. Consider how many units of the next lower denomina^ 
lion make one unit of the higher. 

II. Multiply the higher denomination by that number^ and 
add to the product the number belonging to the lower : we 
shall then have the equioalent number in the next lower de- 
nomination. 

III. Proceed in a similar way through all the denomina- 
tions to the last; the last sum will be the required number. 

Q. How do you reduce numbera from a higher to a lower denomi- 
nation ? Repeat the rule. 

EXAMPLES. 

1. Reduce 9 yards and 6 feet to inches.' 

OPERATIOlf. 

9 
3 

27 

6 feet to be added. 

"33 
12 



We first bring the yards to feet, 
and then add the 6 feet, ai\er which 
we reduce the whole to inches. 



396 inches. 



2. Reduce £27 6s Qd- to the denomination of pence. 



We first bring the pounds to shillings 
and then add the 6s ; we then bring the 
shillings to pence and add in the Sd^ 
giving for the answer, 6560 pence. 



OPE RATION. 

£27 Qs 2d 
20 

540 
_6» 

546s 
12 



6552 
8rf 

6bQ0d 
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OFERATION. 

£27 6« Sd 
20 

546« 
12 



6560 



Jins. 1407092. 
Jlns. 10954. 
Ans. 87696. 
wSf». 35003. 



In reducing, we often add the next 
lower denomination mentally without 
setting it down. Thus, when we mul- 
tiply by 20, we add the 65, without 
writing it down, making in the pro- 
duct 6 in the units place : and when we 
multiply by 12 we say, 12 times 6 are 
72 and Sd to be added make 80. 

3. In J&1465 I4s M how many farthings ? 

4. In £45 128 10(2, how many pence ? 

5. Jn 87 guineas, how many farthings? 

6. In £145 I6s 11(2, how many pence? 

CASE II. 

J tS7. To reduce denominate numbers from a lower 
denomination to a higher. 

RUI.E. 

I. Consider how many units of the given denomination 
make one unit of the next higher ; and take this number for 
a divisor: divide the given number by it and set down the 
remainder^ if there be any. 

II. Divide the quotient tJius obtained by the number of units 
in the next higher denomination^ and set down the remainder, 

III. Proceed in the same way through all the denominar 
tions to the highest ; the last quotient with the several re- 
mainders annexed^ will give tJie answer sought, and if ther% 
be no remainders, the last quotient will be the answer. 

Q. In reducing from a lower denomination to a higher wL«it do yoi 
first do f What next f and what next ? 

EXAMFLES. 

1. Reduce 3138 farthings to the denomination of pounds. 



In this example we first divide 
by 4, the number of farthingis in 
a penny; the quotient is 784 
pence, and 2 farthings over. The 
784 pence are then divided by 
12, the number of pence in a 
shilling. The quotient is 65 
shillings and four pence over. 



OPERATION. 

4)3138 

12)784 . 2 far, nxtL 
2|0)6|5 . . id. rem. 
3 * « 5«. rem. 
An8.£d 6s 4d 2 far. 
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The 65 shillings are then divided by 20, the number of 
shillings in a pound, the quotient is £3 and a remainder of 
5 shillings. Hence, £3 5^ 4d 2 far, is the yalue of 3138 
farthings. ' 

Note. — ^The same rules apply to all the denominate 
numbers. 

2. Reduce 3658 inches to yards ? 

Ans, 101 yards^ Ifoot^ 10 inch. 

3. In 80 guineas, how many pounds ? Ans. £84. 

4. In 1549 farthings, how many pounds shillings and 
pence? Ans. £l I2s 3\d. 

5. Reduce 1046 pence to pounds. Ans. £4 7s 2d. 

6. Reduce 4704 pence to guineas. Ans. IS suineas I4s. 

7. In 6169 pence, how many £ ? Ans. £25 148 Id. 

FROOF OF REDUCTION. 

§ tS8* After a number has been reduced from a higher 
denomination to a lower, by the first rule, let it be reduced 
back by the second ; and after a number has been reduced 
from a lower denomination to a higher, by the second rule, 
let it be reduced back by the first rule. If the results 
agree the work is supposed right. 

EXAMPLES. 

1. Reduce £15 7s 6d to the denomination of pence. 

OPERATION. PROOF. 

16 . 12)3690 

^Q 2|0)30|7 ....6d Rem. 

307 15 ....7«Rem. 

12 
3690 ^ns. £15 7^ 6d. 

2. In £31 Ss 9d S far.: how many farthings ? Also 
the proof. 

3. In £87 14* 8Jd ; how many farthings ? Also the proof*. 

4. In £407 19s llfd: how many farthings? Also the 

proof. 

TROY WEIGHT. 

§ tS9. Gold, silver, jewels, and liquors, are weighed by 
this weight. Its denominations are pounds, ounces, penny- 
weights, and grains. 



H 
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TABI.E. 

24 grains, gr. make 1 pennyweight, marked pwL 
20 pennyweights - 1 ounce - - - - oz» 
12 ounces - - - 1 pound - - - - Ih, 

lb. oz. pwt. gr. 

I=::12=r240:=5760 

1» 20» 480 
Is 24 

Q. What things are weighed by Troy weight f What are its deno- 
minations ? Repeat the Tlible. 

SXAMPI<BS. 

1. Reduce I6lh, lloz, Ibptot to pennyweights. 

OPERATIOir, 

16;^. 



In this example, we first mul- 
tiply by the number of ounces in 
a pound, and then add the ounces ; 
we then multiply by 20 and add 
the pennyweights. 



12 02. 



192 
11 az. added. 



203 
20 pwt, in an oz. 



4060 

16 pwt. added. 

4075 pennyweights. 

2. In 26lb. 9oz. Opwt, 20^.: how many grains? 

Jlns. 148346 

3. Reduce 6490^. to pounds. 

We first divide by operation. 

24) 6490 



the number of grains in 
a pwt.\ then by the 
pwts, in an oz.\ then 
by the ounces in a lb. 



2|0)27|0 10^ . remainder. 
12)13 . . lOpwt. remainder. 
1 . . loz. remainder. 



^ns. lib. loz. lOpwt lOgr, 

4. In 678618 grains, how many pounds ? 

Ans. 1 I7lb. 9oz, I5pwt. IQgr. 

5. Reduce 8794ptr^ to pounds. 

Ans. 36lb. loz. Hpwt. 
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APOTHBCARI£l9* WEIGHT. 

§ 60. This weight is used by apothecaries and physi- 
cians in mixing their medicines. Its denominations are 
pounds, ounces, drams, scruples, and grains. The pound 
and ounce are the same as the pound and ounce in the 
Troy weight; the difference between the two weights 
consists in the different divisions and subdivisions of the 
ounce. 

20 grains, gr, make 1 scruple, marked 9. 

3 scruples - - 1 dram, - - - 5. 

8 drams - - - 1 ounce,- - - J- 
12 ounces - - - 1 pound, - - lb* 

» S S 9 ^• 

1=12=96=288=5760 

1= 8= 24= 480 

1= 3= 60 

1= 20 

Q, What is the use of the Apothecaries' weight t What are itt 
denominations ! Of what value are the pound and the ounce f Repeat 
4ie Table. 

EXAMPLES. 

1. Reduce 9^ 83 6? 2d 12^r., to grains. 

We first multiply by the num- 
ber of ounces in a Z&., and at 
the same time add in the 
ounces. We next multiply by 
the number of drams in an 
ounce and add in the drams: 
we then multiply by the number 
of scruples in a dram and add 
in the scruples ; and lastly, we 
multiply by 20 and add in the 
^ins. 

2. Reduce 27* 93 63 19 to scruples. 

Ans, 8011 scrupUi. 

3. Reduce 941b 111 13 to drams. Ans. 9113 drams. 



0FERATI02r« 

9 
12 

116 ounces. 
8 

934 drams. 
3 

2804 scruples. 
20 

Jins. 56092 grains. 
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4. In 66092 grains, how many pounds ? 



OPERATION. 

2|0)5609|2 

3)2804 . . I2gr. 

8) 934 . . 29. 
1 2) 116 . . 63. 
9lb83. 



We first divide by 20, the 
number of grains in a scruple : 
then by 3 the number of scruples 
in a dram : then by 8 the num- 
ber of drams in an ounce; and 
lastly by 12, the number of 
ounces in a pound. 

Ans. 99) 8 J 65 29 12^r. 
6. Reduce 24033 grains to pounds. 

^7». 49) 2J O5 19 13gr. 
6. Reduce 32044 scruples to pounds. 

Ans. 111ft 3^ 1319. 

AVOIRDUPOIS WEIGHT. 

§ 61* By this weight are weighed all coarse articles, 
such as hay, grain, chandlers' wares, and all the metals, 
excepting gold and silver. 

Its denominations are tons, hundreds, quarters, pounds, 
ounces, and drams. 

In this weight the words gross and net are used. Gross 
is the weight of the goods, with the boxes, casks, or bags, 
in which they are contained. Net is the weight of the 
goods only; or what remains after deducting from the 
gross weight, the weight of the boxes, casks, or bags. 

A hundred weight is 112 pounds^ as appears from the 
Table.. But at the present time, the merchants in our 
principal cities, buy and sell by the 100 pounds. 

TABI.E. 

16 drams dr. make 1 ounce, marked oz, 

16 ounces - - 1 pound, - - - Zi. 

28 pounds - - 1 quarter, - - - <^. 

4 quarters - - 1 hundred weight, cwt 

20 hundred weight, 1 ton, - - - - T. 

T. ctDt, qr. lb. oz, dr. 

1 »20s80»=2240»35840»673440 

Is 4= 112» 1792» 28672 

Ixs 28» 448xs 7168 

1» 16=9 256 

1« 16 
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Q» What articles are weighed by this weight f What are its deno- 
minations f What does^M« mean ? What does net mean ! What 
is a hundred weight f Mow do they buy and sell in the principal cities f 
Repeat the Table. 

EXAMPLES. 

1. Reduce 5T. Bcwt. 3qr. 24lb, Idoz, I4dr, to drains. • 

OPERATION. 

5 
20 



We first multiply by 20 and add 
in the 8 hundred : we next multiply 
by 4 and add in the dqr. ; next by 
28 and then add in the 24lb. ; next 
by 16 and then add in the l2oz,'y 
and finally by 16 and add in the 
Udr. 



108 

4 

435 
28 



12204 
16 

105277 
16 



8124446 drams. 



2. Reduce 27T. 17e«^. 29^r. 2llh. to ounces. 

Ms. 1011472OZ. 
8. Reduce 94T. I9ctfft. 1^. to quarters. Ans. 7597^« 
4. Reduce 3124446 drams to tons. 

4x4«16ll)?l?llf?- 

( 4)781111 ...2 

4X4«16J 4Jl96277^. ,.3X4+2«14ir. 
*" ( 4)48819 ... 1 



4X7»28 



4)48819 
4)12204 . . . 3x4+lal3ax. 
7)3051 



4)435 . . . 6x4»2473. 



2|0)10|8 ..,3qr. 



5 • • • 9cwt* 
Ans. 5T. Bcwt. 3gr. 24Zft. l^oz. \4dr. 
6. Reduce 108910592 drams to tons. 

Ans. 189T, l%cwt.2qr. 
6. Reduce 2998128 ounces to tons. 

Am. 83T. IZcwt. Oqr. lib- 
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IiONG MEASURE. 

§ 69. Long measare is used whea length only i* con- 
sidered. Its denominations are degrees, leagues, mOes, 
furlongs, rods, yards, feet, inches, and barley-corns. 

TABI^E. 

3 barley-corns, bar make 1 inch, marked 



12 inches - 
3 feet - -> 

5^ yards or 16^ feet - 

40 rods - - - 
8 furlongs or 320 rods 
3 miles - - - 

60 geographical or 69^ ) 
statute miles ) 

360 degrees 



til. 
1 foot, - - A 
1 yard - -yd, 
1 rod, perch, or pole, rd. 
1 furlong, - - Jur, 
1 mile, - - mi, 
1 league^ - - L. 



1 degree 



- deg, di^ 



( a great circle, or circum* 
( ference of the earth. 



mi. fur. rd. • yd. ft. in. 

le=8:=320=1760»:5280=63360 

le 40« 220» 660dB 7920 

la 5i» 16^a 198 

1» 3» 36 

l«i 12 

Note. — ^A fathom is six feet, and is generally used to 
measure the depth of water. . 

A hand is 4 ineheiB, i^d is used to measure the height of 
horses. 

Q. Whenift lionff Measure used? What are its denominatioiist 
Repeat the table. What is a fathom f What is a hand f 

EXAMPLES. 

1. In 675 ft, lOin. 2'bar,; how many barley-corns ? 

OPERATION. 



We first reduce the feet 
to inches and then add in 
the 10 inches : we next re- 
duce the inches to barley- 
corns and add in the 2 
barley-corns. 



675 
12 

8110 

J . . 

Ans. 24332 barley-corns. 
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3. In 69mi. 7/ur. 88r(2.v how many^ rods I 



3. In 194656 bar.y how many feet? 

We first divide by the num- 
ber of bariey-coms in an inch, 
iu&d then by die number ot inches 
-n a foot 



Jtns, I9l99rd, 



0P£RA^l6ir, 

3)194656 
12 )64885 . . . Ibar. 
5407 . . . lift. 



Jlns, 5407//. liTi. Ibar. 
4. In 115188 rods, how many miles ? 

Ans. 359mi.7fur.2Srd 
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§ 63. Cloth measure is used for measuring all kinds of 
iloth. Its denominations are Ells French, Ells English, 
Ells Flemish, yards, quarters, naiis, and inches. 



TABlfi. 

2^ inches in. make I nail marked no. 
4 nails - - - 1 quarter of a yard qr. 

- «• 1 yard - - yd. 
. - 1 Ell Flemish - R t7. 

- 1 Ell English - E. JS. 

- - 1 Ell French - E. JFV. 



4 quarters 
3 quarters 

5 quarters 

6 quarters 



Q. For >K hat is Clotib ]Vfs«p\ir» vmd t ; IVhat oreiits deoomifiatioBS | 
Repeat the Table. 



EXAMPLES. 

1. In 35y<2. d^.'dna., how itaaqy nails ? 



, I 



We first reduce the yards to quar- 
ters and add in the Sqr.] we next re- 
duce the quarters to nails and add in the 
3 nails. 



OPEBAtKnT 

35 

4 



143 
4 



Ans. 575 na 



2* Reduee 49 Ells English to nails. Ans. 980na. 

3. Reduce 51 Ells Flemish, 2qr. 3 no. to nails. 

•Aim. 693iia. 



A 



100 
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OPERATION. 

4)3278 

4)819 . . 8nfl. 
204 . . 3qr, 



4. In 3278 nails, how many yards ? 

We first divide by 4 which 
brings the number to quarters, and 
then again by 4, which brings it to 
3rards. 

* Ans. 204yd. Sqr, 2tuL 
6. Reduce 340 nails to Ells Flemish, .^ns. 28 E.Fl Iqr. 
6. In 67 quarters, how many yards ? Ans. IQyd, 3qr. 

liAND OR SaVARE MEASURB. 

§ 641* Land or square measure is used in measuring 
land, or any thing in which length and breadth are both 
considered. 

A square is the space included be- i Foot. 

tween four equal lines, drawn perpen- 
dicular to each other. Each line is 
called a side of the square, If each side 
be one foot, the figure is calkd a square 
foot 




If the sides of the square be each 
one yard, the square is called a square 
yard. In the large square there ar« 
nine small squares, the sides of which 
are each one foot. Therefore, the 
square yard contains 9 square feet 



1 yard =3 feet. 





















I. 

II 



The number of small squares that is contained in any 
large square is alwa3n9 equal to the product* of two of the 
sides of the large square. As in the figure, 3x3=9 square 
feet. The number of square inches contained in a square 
foot is equal to 12 x 12= 144. 

TABI.E. 

144 square inches, sq. in. make 1 square foot. Sq.ft. 
9 square feet - - 1 square yard, iS^.yd. 

30^ square yards - - 1 square pole, P. 

40 square poles - « 1 rood, - JL 

-4 roods - .; • 1 acre, - A. 

640 acres - . - - 1 square mile, 
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A 


JR. 


P. 


Sq. yd. 


Sq, ft 


Sq. in. 


la 


b4= 


:160= 


»4840= 


='43560= 


6272640 




la 


-• 40a 


::rl210» 


>10890» 


1568160 






u 


= 30^ = 


= 272J= 


39204 








1 = 


0» 
1 = 


1296 
144 



The Surveyor's or Gunter's chain is. generally used in 
surveying land. It is 4 poles or 66 feot in length, and is 
divided into 100 links. 



TABI.E. 



7^{^ inches make 

4 rods or 66 /^. - - - 

80 chains - ^- - - - 
1 square chain - - - 

lO'square chains - - - 



1 link, marked * - 

1 chain, - - - - 

1 mile, - - - - 

16 square poles, - - 



I 

c, 

mi, 

P. 

A. 



1 acre. 
Land is generally estimated in square miles, acres, roods, 
and square poles or perches. 

Q. For what is square measure used ? What is a square 7 If each 
side be one foot, what is it called ? If each side be a yard, what is it 
called ? How many sauare feet does the square yard contain 7 How 
is the number of small squares contained in a larse square found? 
Repeat the Table. What chain is u^ed in surveying land 7 How long 
is it 7 How is it divided 7 Repeat the Table. How is l&nd generally 
estimated 7 



EXAMPLES. 

1. In 32M. 25 A. 3R., how many square poles? 

OPERATION* 

32 
640 



We first hring the square 
miles to acres hy multiplying 
by 640, and then add in the 25 
acres. We next reduce to 
roods and add in the 3 roods : 
we then reduce to poles. 



20505 

4 



82023 roods, 
40 



Ans. 3280920 P. 



2. In 19 A. 2R. 87P., how many square poles ? 

Ans. 3157 P 



RiDDcnosr or ~ 



4. In 374S6 eqiun itaches, how many aquare feet? 
C 12 )37456 
12)3121 . . 4 
"aao . . 1 
1x12+4=16. 
^ns. 260 Sq.Jl 16 Sq.M. 



12x12-144 7 



80T.ID OR CUBIC MEASUBE. 

i 0S. Solid or cubic msMure is nsed in ■ 
stone, timber, earth, and such other things as htve ihres 
dimensions of length, breadth, and thickness. Its deno- 
minations are tons, cords, yards, feet, and inches. 

A cnbe is a body, or solid, 
having six equal faces, which 
are squares. If the sides of 
the cube be each one foot long, 
die solid is called a cubic or 
solid foot. But when the sides 
of the cube are one yard, as in 
the figure, the cube ia called a " it i=i yard 

cubic or solid yard. The base of the cube, which is the 
face on which it stands, contains 3x3=^9 square feel. 
Therefore 9 cubes, of one foot each, can be placed on the 
base. If the solid were one foot high it would contain 9 
CDbic feet; if it were 2 feet thick it would contain two 
tiers of cubes, or 18 cubic feet; and if it were 3 feet high, 
it would contain three tiers, or 27 cubic feet Hence, the 
content of a solid U eqval tc the product of its length, 
breadthy and tkicknesg. Therefore, 1 cubic loot contain! 
lSxl2Xi2— 1728 cubic inches. 
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TAB&fiS. 

1726 solid inches, S. in. make 1 ' solid foot, 8, fi. 

27 solid feet - - - - i solid yard, S. yd. 

40 feet of round, or 50 > , -• 

feet of hewn timber, \ A tpn, - - - 1 on. 

128 solid feet=8x4x4, that is, a) , x n a e 
pile 8 feet in length, 4 feet in > ^"^"^ ^ ^"^ Ji 
width, and 4 feet in height ^^^^^- " " ^• 

Note. — A cord foot, is one foot in length of the pile 
which makes a cord. It contains sixteen solid feet. 

Q, For what is solid or cubic measure used f What are its deno- 
minations ? What is a cube ? What is a cubic or solid foot ? What 
is a cubic yard ? How many cubic feet in a cubic yard f What is the 
content of a solid equal to ? Repeat the Table. What is a cord of 
wood f How many solid feet does it contain f 

EXAMPLES. 

1. Reduce 14 tons of round timber to solid inches. 

Ans. 967680 solid inches. 

2. In 55 dords of wood, how many solid feet? 

Ms. 7040. 

3. In 25 cords of wood, how many cord feet? 

Ans. cordyh 

4. Reduce 3058560 cubic inches to tons of round 
timber. 

OPERATION* 

1728)3058560(1770 
1728 



We first, divide 
by 1728 the num- 
ber of solid inches 
in a solid foot, and 
next by 40 the num- 
ber of solid feet in 
a ton. 



13305 
12096 

"12096 4|0)177t0 

12096 44 ... 10 



00000 



Ans. 44 tons 10^. 

5. Red1:^;e 28160 solid feet to cords. Ms. %%0 cords. 

6. Reduce 174964 cord feet to cords. 

Ms. 21870 cordSfi cord feci. 
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WDHB MEASURE. 

§ 60* Wine measure is used in measuring all liquors 
excepting beer and ale. Its denominations are tuns, pipes, 
hogsheads, barrels, gallons, quarts, pints, and gills. 

4 gills, gu make 1 pint, marked pi. 

2 pints -.-.-- 1 quart, - ^ - qt. 
4 quarts ----- 1 gallon, - - - gaL 
9H gallons - - - - i barrel, - - bar. 
63 gallons - - - - 1 hogshead, . - hhd. 
2 hogsheads - - - 1 pipe, - - ' pi. 
2 pipes or 4 hogsheads 1 tun, . - . tun. 
tun, pi. hhd. bar. gal. qt. pt gi. 

1 =: 2 » 4 ==: 8 s 252 = 1008 = 2016 == 8064 
1 r;B 2 it» 4 » 126 s 504 =: 1008 s 4032 
1 » 2 = 63 = 252 = 504 =ir 2016 
1 s=: 31^ r= 126 = 252 » 1008 
1 » 4 =s 8 s 32 
Is 2 s 8 
1 s 4 
Note. — ^A gallon, wine measure, contains 23 1 cubic inches 

Q. What is measured by wine measure ? What are its denomina- 
tions t Repeat the Table. What is the content of the wine gallon f 

EXAMPLES. 

1. In 5 tuns 1 hogshead of wine, how many gallons ? 

OPERATION. 

We first multiply by 4 the 
number of hogsheads in a tun 
and add in the 1 hogshead, after 
which we reduce to gallons. 




Atu. 1323 gal. 

2. Reduce 12 pipes 1 hogshead and 1 quart of wine 

to pints. ^tu. I2e02pt. 

B. In 1 tun of cider, how many gills ? Jlns. 8064. 



4. In 10584 quarts of wine, how many tuns ? 

4 )10584 

63=7X9^ 7)£5f5 
< 9 )378 

4)42 

•^715. lO^Tu. 2hhd. 

5. Reduce 201632 ^Is to tuns. Ans, 2btuns, Igah 

6. Reduce 16128 gills of cider to tuns. Ans, 2tun8. 

AXB OR B££:R MEASURE. 

§ OT* Ale or beer measure is used in measuring ale, 
beer, and milk. Its denominations are hogsheads, barrels, 
gallons, quarts, and pints. 

TABIiEl 



2 pints pt. 


make 1 quart, marked 


qt 


4 quarts - 


- - - 1 gallon, - - - 


gal 


36 gallons - 


- - - 1 barrel, - - - 


bar. 


64 gallons - 


- - - 1 hogshead, - - 


hhd. 



hhd, bar, gal qt. pt, 
1 = 1J±=54=216=432 

l:=36»144=r:288 

1» 4s 8 
1=» 2 

Note. — A gallon, beer measure, contains 282 cubic 
inches. 

Q. For what is ale or beer measure used? What are its denomina- 
tions ? Repeat the Table. How many cubic inches in a gallon, beer 
measure ? 

EXAMPLES. 

1. Reduce 4nhar, I6gal 4qt, to pints. Ans. 13672jo/. 

2. In 27hM, of beer, how many pints ? Arts, 11664 

3. In 55832 pints of beer, how many hogsheads ? 

Ans. 

4. In 64972 quarts of beer, how many barrels ? 

Ans, 451&ar. 7 gal 
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DRY MBAfltmS. 

§ 68* Dry measure is used in meuuring all dry articles, 
such as grain, fruits, roots, salt, eoal, &c. Its denomina- 
tions are chaldrons, bushels, pecks, quarts, and pints. 

TABIiB. 

2 pints ft, make 1 quart, marked qt, 

8 quarts - 1 peck, - pk, 

4 pecks - 1 bushel, - hu, 

36 bushels - 1 chaldron, - eh. 

ch. hi. pk. qt. pt. 

Iss36=:144=:1152«2304 

Is 4= 32= 64 

1» 8==: 16 

1» 2 

Note — ^A gallon Dry measure contains 268^ cubic 
inches. A Winchester bushel is 181 inches in diameter, 8 
inches deep, and contains 2150| cubic inches. 

Q. What is the use of Dry measure ? What «te its denomtmitioiis ? 

teat the table. WI ' ' - 

Winchester bushel ! 



Repeat the table. What is the qontent of a gallon ? How Urge is 
aWi 



EXAMPLES. 

1. In 372 bushels, how many pints ? Arts. 23808. 

2. In 5 chaldrons 31 bushels, how many pecks ? 

Arts. 

3. In 17408 pints, how many bushels? Ans. 272. 

4. In 4220 pints, how many chaldrons ? 

Arts. Ich. 29lni, Spk. 6qt. 

time:. 

§ 69. The denominations of time are years, months, 
weeks, days, hours, minutes, and seconds. 

60 seconds sec. make 1 minute, marked m. 

60 minutes - - - 1 hour, - - - - Ar. 

24 hours - - - - 1 day, - - - -da. 

7 days - - - - 1 week, - - - i^iL 

4 weeks - - - - 1 month, - - - tno. 

'13 mo 1 day andOhrs. > 1 common or || , ^-. 

or 365 days, 6 hrs. J Julian year, j " 3^' 
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yr. 


wk. 


da. 


hr. 


m. 


sec. 


1 = 


=52*= 


365^ 


=8766=525960 :i:=31557600 




1» 


: 7 


» 168= 


10080= 


604800 






I 


= 24^ 


1440= 


86400 








1 = 


60= 
1 = 


3600 
60 



The whole days only are reckoned. The odd six 
hours, by accumulating for 4 years, make one day, so that 
every fourth year contains 366 days. This is called the 
Bissextile, or Leap year. 

Although the year is reckoned at S66da. 67ir., it is in 
fact but S66da. 6hr. 48m. 48$ec., and the difference by ac- 
cumulating for 100 years makes about 1 day, so that the 
centennial yeafs are not leap years. The leap years are 
exactly divisible by 4. They are 1840, 1844, &c. 

The year is idso divided into 12 calendar months, which 
contain an unequal number of days. 

Names- No. o/Ds^ys. 



I 1 


month 


January, - • 






. 31 


2 • 






■ February, - ■ 






. 28 


3 . 






' March, - - • 






■ 31 


4 • 






. April, - - ■ 






. 30 


5 • 






. May, - - - 






. 31 


€ ' 






. June, - - • 






. 30 


7 . 






. July, - - • 






• 31 


8 ' 






. August. - . 






. 31 


9 . 






. September, • 






. 30 


10 . 






. October, - ■ 






. 31 


11 . 






. November, 






. 30 


12 • 






> December, 


To 


tal 


. 31 
365 



The additional day, when it occurs, is added to the 
monUi of February, so that this month has 29 days in the 
Leap year. 

Thirty days hath September, 

April, June, and November ; 

All the rest have thirty-one. 

Excepting February, twenty-eight alone. 

Q. What are the denominations of Time ? How long is a year ? 
How many days in a common year 7 How many days in a Leap year f 
How many calendar months in a year 7 Name them and the num- 
ber of days in each. How many days has February in the leap 
year ? How do you remember which of the months have 30 days^ and 
which 31 f 

5* 
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RBDUCTION OF 



EXAMPLES. 



1. How many seconds in a year of d65da. Qhr, ? 



We first reduce the days 
to hours and add in the 6 
hours. We then multiply 
by 60 which brings the 
whole to minutes, after 
which we again multiply 
by 60 which reduces the 
number to seconds. 



OPERATION. 

3QMa. 6Ar. 
24 

1466 
730 

8766 hours 
60 



525960 minutoa 
60 



Ans, 31557600 seconds. 



2. In 12 years of B65da. 23Ar. 57in. 39sec. each, how 
many seconds ? JSns. 379467108 see. 

3. In 49 weeks, how many mmutes ? .dns. 493920. 

4. In 1 26280400 seconds, how many yeans of 365 days ? 



We first diride by 60 which 
brings the number into min- 
utes. We then divide again 
by 60 which brings it into 
hours, then by 24 which brings 
it into days ; andlastly, by 365 
which gives the quotient in 
years. 



OPERATION, 

6|0)12623040|0 
6|0)210384|0 



4x6=24 



4)350 64 
6)8766 
365)1461(4 
1460 



1 



Ans, 4 years and 1 dap 

5. In 756952018 seconds, how many years of 365 day& 
each? Ans, 24yr. Ida. 26fR. dSsec. 

6. In 5927040 minutes, how many weeks ? Atis^ 588. 

CIRCUIiAR MEAS^E OR MOTION. 

4 70. Circular measure is used in estimating latitude 
and longitude, and also in measuring the moticms of ^e 
heavenly bodies. Every circle is supposed to be divided 
nto 3.60 equal parts, called degrees. 
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TABI.E:. 

60 seconds '' make I minute, marked ^ 
60 minutes - - 1 degree, - - ®. 
30 degrees - - 1 sigh, - - - 8. 
12 signs or 360^ - 1 circle, - - c 
c. s. °. • '. "1 

I=:12=360=:31600=sl29i600a 
1=: 30» 1800= 108000. 
1= 60 =r 3600 
]= 60 

Q. For what is circular measure used? How is every circle sup- 
fiofled to be divided ? Repeat the Table. 

EXAMPLES. 

1. Reduce 5s 29° 25' to minutes. Ans. 10765'. 

2. In 2 circles, how many seconds ? Jins. 

3. In 32295 minutes how many circles ? 

Ans. Ic. 5s. 28°. 15'. 

4. In 27894 seconds, how many degrees ? 

Jins, 7°. 44'. 54". 

TABIiE OF PARTICUIiARS. 

12 things make 1 dozen. 

12 dozen ----- 1 gross. 

12 gross, or 144 dozen - 1 great gross. 

ALSO, 

20 things make 1 score. 

112 pounds ----- 1 quintal of fish. 

24 sheets of paper - - - 1 quire. 

20 quires - - - - - 1 ream. 

Q. How many things make a dozen ? How many dozen a groM f 
How many gross a great gross 7 How many things make a score ? 
How many pounds a quintal of fish ? How many sheets a quire of 
paper ? How many quires a ream ? 

BOOKS. 

A sheet folded in two leaves is called a folio. 

'* folded in four leaves - a quarto, or 4to. 
'^ folded in eight leaves - an octavo, or Svo. 
^ folded in twelve leaves - a duodecimo or ISmo. 
^ folded in eighteen leaves an 18mo. 



\ 
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O. When a sheet is folded in two leaves, what is it called I When 
folaed in four leaves ? When folded in eight leaves ? When folded in 
twelve f When folded in eighteen f 

APPLICATIONS IN REDUCTION. 

1. In 6169 pence, how many pounds ? 

Ans. £25 Us Id. 

2. In 59Z5. ISptoL 6gr.^ how many grains? 

Ans. 340167. 

3. In £85 85, how many guineas } Ans, 81 guineas 7s, 

4. How many strokes does a regular clock strike in a 
year of 365 days, striking once at one, twice at two, &c., 
for the 24 hours in the day ? Ans. 

5. In 757 boxes of sugar containing 2Blb. each, how 
many tons ? Ans. tons^ ctoL qr, 

6. How many cords are there in a pile of wood that is 
36 feet long, 6 feet high, and 4 feet wide ? 

Ans, 6 cords^ and 6 card feet, 

7. A man has a journey to perform of 288 miles ; sup- 
posing him to travel 12 hours each day for 6 days in suc- 
cession, at what rate must he travel per hour to accomplish 
it in that time ? Ans. miles. 

8. How many yards of carpeting which is one yard in 
width, will be required to carpet a room 18 feet wide and 
20 feet long ? Ans. 

9. Reduce 346 Ells Flemish to Ells English. 

Ans, 207f Ells Eng. 

10. Suppose the number of inhabitants in the United 
States to be 12 millions, how long would it take to count 
them, counting at the rate of 50 a minute ? 

Ans. 166 days 16 hours. 

11. A merchant wishes to bottle a cask of wine con- 
taining 63 gallons, into bottles containing one pint each : 
how many bottles are necessary ? Ans. 

12. There is a cube, or square piece of wood, 2 feet 
or 24 inches each way.; how many small cubes of one 
inch each way can be sawed from it, allowing no waste in 
sawing? Ans. 13824. 
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13. A merchant wishes to ship 285 bushels of flax seed, 
in casks containing 7 bushels 2 pecks each : what number 
of casks are required ? Ans. 38. 



ADDITION OF DENOMINATE NUMBERa 

1. John buys a knife for Is Sd^ and a bunch of quills 
for Is 2d: what do they cost him ? Ans. 2s lOd. 

2. James gives 45 9d for a pair of shoes, and 25 and 4d 
for a pair of stockings : how much do they cost him ? 

Ans, 78 Id. 

3. How many hours in 8Ar.+6Ar.-(-7Ar.+9Ar. ? 

•Ans. 30krs. 

4. In 82/d.+72/rf.+5yd.+6yd.: how many yards ? 

Ans, 2Qyds. 

5. How many pounds shillings and pence, in £4 8s 9dj 
£27 14s 11(2, and ;pl56 llslOd? 



OPERATION. 
£ 8 d 
4 8 9 

27 14 11 
156 17 10 

£189 Is M. 



We write the denominations under 
each other, and draw a line beneath 
them. We then add up the column 
of pence, and find the sum to be 30. 
But 30 pence are equal to 2 shillings 
and 6 pence: we therefore write 
down the 6 and carry 2 to the shil- 
lings. We then find the sum of the shillings to be 41 : 
that is, 2 pounds and 1 shilling over. Carrying the 2 to 
the column of pounds, we find the sum to be 189. 

§ 71. Addition of denominate numbers, like that of 
simple numbers, teaches how to express the value of several 
numbers by a single one, which is called their sum. 

RUI.E. 

I. Set down the numbers to he added so thai all the 
denominations of the same kind shall stand in the same 
column. 
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II. Begin with the column of the lowest denondnoHon, and 
add it up as in whole numbers, 

III. Then consider how many units of this deTwmination 
make one unit of the next higher^ and divide the sum by this 
number, Write*doum the remainder under the units of its 
Idndf and carry the quotient to the next column^ as in addi" 
tion of simple numbers. 

TV, Proceed in the same way for all the columns to the 
last, and set down the entire sum of the last column. 

The proof is the same as in the addition of simpls 
numbers. 

Q. What is Addition of Denominate Numbers ? How do you set 
down Uie numbers for Addition f Where do you bean to add f What 
do you do with the first sum f What do you write aown ? What do 
you carry to the next column ? How do you prove Addition f 
« 

EXAMPLES. 

1. What is the sum of £16 IBs H £14 I3s Sdj and 
£15 175 6d} 



OPERATION. 
£ S d 

16 18 9>i 



14 13 8 
15_17_6^ 

Sum 47 9 11 

30 11 2 J 

Proof 47 9 11 



Note. — In simple numbers 10 
units of any one of the columns, 
make one unit of the next lefl hand 
column § 8. We therefore carry- 
one for every 10. But in denomi-^ 
nate numbers the higher denomi- 
nations are formed differently. For 
example, 12 pence make 1 shilling, 
the unit of the next higher deno- 
mination ; and 20 shillings make 1 pound. In passing 
from pence to shillings, we must therefore carry 1 for 
every 12, and 1 for every 20 in passing from shillings to 
pounds. And in general, we must carry 1 for so many 
units of the lower denomination as make one imit of tha 
next higher. 

O. In simple anmbers how many units of one order make one unil 
of the next higher order f How do you carry in simple numbers ? How 
do you carry in passmg from pence to snillings f In passing fion 
shilungs to pounds ? Generally, how do you cany f 
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^ (2-) 




(3.) 


(4-) 


£ s 


d 


£ 8 d 


£ « d 


173 la 


5 


705 17 3^ 


104 18 91 


87 17 


n 


354 17 2f 


404 17 8J 


75 18 


7i 


175 17 3|. 


•467 I^IOJ 


25 17 


8} 


87 19 7i 


: 597 14 4^ 


10 10 


lOi 


52 12 7f 


22 18 5 


873 18 


3 


1377 4 U 


• • 



TROY WEIGHT. 



Adding up the grains, we find 
their sum to he 47 ; that is, Ipwt 
and 23^. ; getting down 23, and 
carrying 1 to the pennyweights, 
we find their sum to jbe 42: 
that is, 2oz. and 2pwt, Carrying 
2 to the ounces, we find their 
sum to be 29 ; that is, 2Z5. and 5bz.: carrying 2 to the 
poundSf and adding, SVe find their stim to be 350. 



, . qPEBATJON. 

lb. oz, pwU gr, 

11 8 19 19 

114 9 6 16 

223 10 17 12 



350 



2 23 



lb.. 


ot. 


pwU. 


^• 


Add -100 


10 


1» 


20 


432 


6 





5 


80 


3 


2 


1 


7 








9 



11 10 23 
8 9 

Sum 62r 8 i i9 



lb. 


oz. 


pwU 


gr 


171 


6 


13 


14 


391 


11 


9 


12 


230 


6 


6 


13 


94 


7 


3 


18 


42 


10 


15 


20 


31 








21 



962 6 10 









APOTHECARIBS* 


WBIGHT 


• 




. 


ttl 

24 


I 

7 


z 

2 


9 

1 


gr- 
16 


11 2 


9 gr- 
1 17 


Z 
3 


9 
2 


gr- 
15 


17 


11 


7- 


2 


19 


7 4 


2 14 





1 


13 


36 


# 


5 





7 


4 


1 19 


2 


2 


11 


15 


9 


7 


1 


13 


2 5 


2 11 


7 





17 


9 


3 


4 


1 


9 


10 1 


2 16 


5 


2 


14 


16 


la 


3 


2 


17 


8 7 


1 13 


6 


1 
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AVOIRDUPOIS WEIGHT. 








cwt. 


qr. 


lb. 


oz. 


dr. 


ton. 


cwL 


qr. 


lb. 


M. 


14 


I 


25 


14 


9 


15 


12 


I 


10 


10 


13 


2 


20 


1 


15 


71 


8 


2 


6 





9 


3 


6 


7 


3 


83 


19 


3 


15 


5 


10 





18 


12 


11 


36 


7 





20 


14 


7 


2 


27 


3 


2 


47 


11 


1 


27 


11 


6 


1 


19 


8 


1 


63 


5 


2 


19 


7 


4 


3 





15 


5 


12 


13 


1 


14 


9 


12 


2 








13 


9 


7 





5 


10 


79 


2 


^ 6 


15 


11 


340 


5 


2 


8 


2 



A merchant bought 4 barrels of potash of the following 
weights, viz. 1st, ScwL Iqr. 26lb. l2oz. 3<2r.; 2d, 4cwt. Iqr. 
2llb. ioz.] 3d, 4cto^; 4th, 3cw«. Sqr, 27lb, 16oz. I6dr.: 
What was the entire weight of the four barrels ? 

Ans. l6ctDt. 3qr. I9lb. Ooz. 2dr, 



KONG MEASURE 



L. mLfu 
16 2 7 


r. rd. 
39 






yd. 

90 


2 


in. bar. 
11 2 




327 1 


2 


20 






155 1 


9 1 




87 


1 


15 






327 


7 




1 1 


1 


1 






50 2 


1 2 




432 2 


4 


35 


rH » 


624 1 
DBASUIUB. 


5 2 








CIiOl 




E. Fl. qr. no, 
126 4^4 






yd. « 
4 


jr. 
3 


no. 
2 




£. JS. ^r. 

128 5 


no. 

I 


65 3 1 






5 


4 


1 


■ 


20 3 


I 


72 1 3 






6 


1 







19 1 


4 


157 2 2 


' 




25 


2 


2 




15 3 


1 


424 2 






42 


3 


1 




184 3 


3 


KAK 


I) 


OR SQJJj 


IR 


E MEASUB 


IE. 




8q. yd. Sq.ft. 
97 4 


Sq.in. 
104 




JIf. A. 

1 700 


R. P. 

3 37 




22 3 




27 






6 375 


2 25 




105 8 




2 






7 -460 


1 31 




37 7 




127 






11 30 


25 




263 5 




116 






27 S 


J77 


38 
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There are 4 fields, the let, contains 12A. 2R. 88P. ; 
he 2d, 4A. IR. 26P.; the 3d, 85A. OR. 19P.; and the 
[th, 97 A. IR. 2P. : how many acres in the four fields ? 

Ans. 159 A. 2R. 5P. 

SOI.ID OR CUBIC MEASinRE. 



S. yd. S.fL 8. in. 
65 25 1129 
87 26 132 
50 1 1064 
22 19 17 

176 18 614 



C. 
16 
17 
18 
37 



S.ft. 
127 
12 
119 
104 



90 106 



C CordfeeU 
87 9 
26 7 
16 6 
19 5 

151 3 



WINC BfEASURE. 

hhd. gal, qt, pU tun. pL hhd. gal. qL 



127 


65 


3 


2 


12 


60 


2 


3 


450 


29 





1 


21 





2 


3 



14 39 1 2 
627 7 l"T 



14 


2 


1 


27 


3 


15 


1 


2 


25 


2 


4 


2 


1 


27 


1 


5 





1 


62 


3 


7 


1 


2 


21 


2 



50 1 38 3 



DRY MEASURE. 



eh. 


hu. 


pk. 


qt. pi. 


27 


25 


3 


7 1 


59 


21 


2 


6 8 


2 


1 


2 


7 1 


5 


9 


1 


8 2 



94 22 3 7 1 



ch. hu. pk. qt.pt. 

141 86 8 7 2 

21 82 2 4 1 

85 9 10 8 

10 4 4 13 

259 12 1 



time:. 



y- 


mo. 


wk. da. hr. 


wk. da. 


hr. 


m. 


sec 


4 


11 


3 6 20 


8 8 


14 


55 


67 


8 


10 


2 5 21 


10 7 


23 


57 


49 


5 


8 


1 4 19 


20 6 


14 


42 


01 


101 


9 


3 7 23 


6 5 


23 


19 


59 


55 


8 


4 6 17 


2 2 


20 


45 


48 


172 


2 


1 4 4 


50 4 


1 


41 


84 





OPERATIONS. 






& 


Z d 


' £ 


B 


d 


27 


16 8 


26 


35 


20 


19 


17 9 


19 


17 


9 


7 


18 11 


7 


18 


11 
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SUBTRACTION OF DENOMINATE NUMBERS. 

1. John has Zs Qd and gives Is 4d for a knife : how 
much has he left ? Arts, 25 2d. 

2. James has 45 %d and gives 2s %d for a bunch of 
quills : how much has he left ? Aru, 2s dd. 

3. What is the difference between £27 16s 8d and 
jei9 17s9d.r' 

In this example we 
cannot take 9i from 
8d; we therefore add 
12^ to the 8(2 making 
20(2, and then say, 9 
from 20, 11 remains. 
Set down the 11, and 
carry 1 to 17 making 18: then say, 18 from 36 leaves 
18 : set it down and carry one to 19 making 20: 20 from 
27 leaves 7. 

Or we may set down the minuend as on the right : 
£26 35s 20(2. Then 9 from 20 leaves 11; 17 from 35 
leaves 18 ; and 19 from 26, 7 remains. 

§ 73. Hence ; for the subtraction of denominate num- 
bers we have the following 

RUIiE. 

I. Set down the lesser number under the greater^ placing 
the same denominations directly under each other. 

II. Begin with the lowest denomineUiun^ and if the number 
expressing that denomination he less than the number directly 
over if, make the subtrcu^tion as in simple numbers. But if 
it be greater, subtract it from the upper number increased ly 
so many units as make one unit of the next higher denomi- 
nation, and carry this one which has been borrowed to the 
next higher denomination, as in subtraction of simple numbers. 

III. Do the same for all the denominations, and set down 
the several remainders, and they will form the true remainder. 

PROOF. 

Add ihe remainder to the subtrahend — their sum shoidd 
be equal to the minuend. 
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Q. How do you write down the numbers for subtraction ? Where 
do you begin t^ subtract ? When the number to be subtracted is less 
than the one above it, what do you do ? When it is greater, what do 
yoa do t How do you prove Subtraction f 

EXAMPLES. 

(1-) „ (2-) 

A. R. P. T. ODt. qr, }h. 



From - - 


18 


3 


28 


Take - - 


15 


2 


30 


Remainder 


3 





38 


Proof - - 


18 


3 


28 



i . 



4 12 3 20 

2 18 2 26 

1 14 2 2 

4 12 3 20 



. (80 (4.) 

lb. oz, pwL gr. lb, oz, ptoL gr. 

From - - 273 18 9 10 8 

Take - - 98 10 18 21 9 10 15 20 

Remainder 174 1 1 3 8 10 14 12 

(5.) (6.) 

T. cwi. qr. lb, oz. cwL qr, lb, oz, dr. 
From - - 7 14 1 3 6 14 2 12 10 8 

Take - - 2 6 3 4 11 6 3 16 15 3 

Remainder 6 7 1 26 11 7 2 23 11 5 

7. From 38mo. 2wk,^da. 7hr. lOm., take lOmo. 3wk. 
tda. lOhr, 50m. Jlns. 27 mo, 3wk, 20hr. 20m. 

8. From 176j^. Smo. 3wk. 4(2a., take 9lyr, 9mo, 2wk. 
%da. Ans, 84yr. 11 mo. 5da, 

9. From 6 tuns^ take Shhd. I6gal, 3qt, 

Ans, tuns, gal, qt. 

10. From £3, take 35. Ans. £2 17s. 

11. From 2lb.j take 20gr. Troy. 

Ans. lib, II oz, IdptDt, 4gr, 

12. From 89), take lib 1^ 2^ 2^, 

Ans. ft 5 X S. 

13. From 9T., take IT. Icwt. 2qr, 20lb. l5oz. I4dr, 

Ans. 7T. ISctot, Iqr, 7 lb. Ooz, 2dr» 

14. From 3 miles, take 3/ur. I9rd. 

Ans. 2mi. 4fust. ^\td« 
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APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. Sold a merchant one Quarter of beef for £2 7s 9(2; 
one cheese for 95 ld\ 20 bushels of com for £4 10s 11 J; 
and 40 bushels of wheal for £19 12s %\d : how much did 
the whole come to ? Ans, £27 Os 1 1^ 

2. Bought of a silversmith a teapot, wieighing 376. 4oz. 
^'pvst, 21^. ; one dozen of silver spoons, weighing 2/6. 
loz. \f\DU\ 2 dishes weighing 16Z6. lOoz. 15pii^. 16gT.: 
how much did the whole weigh ? 

Am, 22lb. 4ox. 6pu)L IBgr, 

3. Bought one hogshead of sugar, weighing Qctot 2qr. 
tllb, 14o2;.; one barrel weighing ^cwt 27 Ih,^ and a second 
barrel weighing 2ciJDt dqr. 26lb, 4oz.: how much did the 
whole weigh ? Ans, cwt. qr. lb. ox, 

4. A merchant buys two hogsheads of sugar, one 
weighing Scwt, 3qr, 2llb,\ the other, 9cwt, 2qr, 6Z6.; he 
sells two barrels, one weighing Zcwt, \qr, \2lb. 14oz.; the 
other, 2cwt, 3qr, I6lb, 6oz.: how much remains on hajid? 

Ans, I2cwt, 26lb. l2oz, 

5. A man sets out upon a journey and hais 200 miles to 
travel ; the first day he travels 9 leagues 2 miles 7 furlongs 
SO rods; the second day 12 leagues I mlle-1 furlong; 
the third day 14 leagues; the fourth day 15 leagues 2 
miles 5 furlongs 35 rods : how far had he then to travel ? 

Am- 14L. Itm, Ijur. 16rd 

6. A farmer has two meadows, one containing 9.^. 3A 
.37P., the other contains lOA, 2R. 25P.; also three 

pastures, the first containing 12.^. IR, IP., the second 
containing ISA. 3 JR., and the third OA* IR 39 P.: by 
how many acres does the pasture exceed the meadow 
land? Ans. A. R. P. 

7. Supposing the Declaration of Independence to have 
been published at precisely 12 o'clock on the 4th of July 
1776, how much time elapsed to the 1st of January 1833, 
at 25 minutes past 3 P. M. ? Ans, 56yr. ISl da. Shr. 25m. 

8. A £Eirmer has three granaries, one for wheat, one for 
rye, and one for corn: he fills them all. His wheat 
granary contains 6576u. 3pk. 6qt,\ the com granary 
257^ Ijpk, Iqt.i the rye granary 4595tf. 2pk. 7qt.'^ how 
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much grain had he in all, and how much more wheat than 
rye ? ^^. ( In all 1374^. Spk. Sqt. 

I Wheat more than rye l9Shu, IqL 

9. A father was horn on the 8th of December 1759, 
his first son on the 4th of June 1795 : what was the di^r- 
•nce of their ages ? -- Ans. 35^r. 5mo. 21dcL 

10. A merchant has a bill to pay of £600. He has 
£250 19s 8<2 in cash, a good note against A for £75 105 6d 
and a note against B for £37 lis 9^2 : how much money 
does he want to make the payment ? Ans, £ s d. 

11. A tailor requires \yd. 3qr, 3na. of cloth for a father's 
coat, and lyd, Iqr, 2na, for each of two sons : the father 
buys 6 yards, does he buy too much or too little ? 

Ans. lyd. Iqr, Ina, too much. 

MULTIPLICATION OF DENOMINATE NUMBERS. 

1. Charles pays 6d for a pencil :' How much will buy 
two pencils ? How much will buy 3 pencils ? 4 pencils P 
6 pencils ? 6 pencils ? 

2. James puts 1 quart and 1 pint into a measure : How 
much could he put in a measure of twice the size ? In a 
measure of three times the size ? 4 times the size ? 5 times 
the size ? 6 times the size ? 

3. What is the product of 2s 4d multiplied by 2 ? by 3 ? 
by 4.? by 5? by 6? by 7? by 8? by 9.^ 

4. What is die product of lyd. Iqr. multiplied by 2 ? 
by 3 ? by 4 ? by 5 ? by 6 ? by 7 ? by 8 ? by t ? 

5. Multiply £3 Qs lOd by 4 } 
In this example we say, 4 times lOd 

are 40({, equal to 35 and 4(2. Set down 
the 4(2 in the lower line. Then 4 times 
98 are SQs and 35 to carry make 395, 
equal to £l and 195 over: set down 
the 195. Then 4 times £3 are £12 
and £1 to carry make £13. 

We may conclude from the examples that, to multiply 
t denominate number by a simple one, is to repeat die de- 
nominate number as many times as there are units in the 
multiplier. 



OPERATION. 


£ 


5 


d 


3 


9 


10 
4 


£12 365 40d 


£13 


195 


4d 
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CASK I. 

§ 7S. When the simple number does not exceed 12. 

I. Write down the denominate number and set the multi- 
plier under the lowest denomination, 

II. Multiply the lowest denomination by the multiplier, 
and see how many units of the rvext higher denomination 
are contained in the product^ and set down the excess as in 
addition. 

III. Multiply the next higher denomination by the multi- 
plier and add the units to be carried from the last product; 
then reduce the sum to units of the next higher denomina- 
tion^ write down the excess and proceed in the same way for 
all the denominations^ setting down the entire product when 
you come to the last, 

Q. What is required when you multiply a denominate number 
by a simple one t When the simple number does not exceed 13, 
how do you write it down? How do you begin to multiply f How 
do you carry ? 







EXAMPLES. 






£ 8 

17 15 


d 
9 
6 


T, cwt, 
9 

3 9 


qr, lb. 
3 27 

3 26 


oz. 
12 

7 


106 14 


6 


4 



3. Multiply 9s 6d by 3 ? Ans, £l 8s 6(2. 

4. What will 12 gallons of brandy cost at 9s 6d per 
gallon ? Ans, £5 lis, 

5. What will Ocwt, of butter cost at £l lis M per cwL 

Ans, £14 2s 9d. 

APPLICATIONS. 

1. What is the cost of 4 yards of cloth at £1 Zs 6d 
per yard ? 

OPERATION. 

The amount per ytird multiplied by 
liie number of yards will evidently 
give the entire cost. 



£1 3« M 

4 



JS4 Us Od Ans. 
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2. What will be the cost of 9 hats, at 98 9d each ? 

Ans. £4 7s 9d. 

3. A farmer has 11 bags of com each containing 2htL, 
Ipk. Bqt, : how much com in all the baffs ? 

Arts, 26hu, Spk Igt. 

4. What is the cost of 12 bushels of wheat at 9s 6d 
per bushel ? Ans, £ s. 

5. How much sugar in 12 barrels, each containing Scwt. 
2qr. 27lbJ Ans. 2T. Acwt. Sqr. im, 

6. In 7 loads of wood, each containing 1 cord and 2 
cord feet, how many cords ? Atis. 8 cords 6 cord feeU 

CASE II. 

§ 74. When the simple number is greater than 12 and 
a composite number. 

Multiply the denominate number hy one of the component 
parts J or factors^ and then multiply the product by the other 
factors in succession : the last product is the one required, 

EXAMPLES. 

1. Multiply £6 2s 9d by 48=6x8. Ans, £294 125. 

2. What will 24 barrels of flour cost, at £2 Us Sd per 
barrel? Ans, £62. 

3. What is the cost of 42cwt. of tallow, at J^l Us M 
per cwt? 

4. What is the cost of 120 dozen of candles at 5s 9d 
per dozen ? Ans, £3i lOs, 

5. How much water will be contained in 96 hogsheads, 
each containing 62^aZ. Iqt, Ipt. lgi,f Ans. 5991 gallons. 

CASE in. 

§ 7S. When the simple number exceeds 12 and is not 
a composite number. 

RUI.E. 

Multiply the simple number by each of the denominations 
separately^ and reduce each product to the highest denomina- 
turn named. Then add the several products together^ and 
their gum will be the answer sought. 
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IXAHFLSi* 

1. Multiply £5 2i 8d by 13. 



13 13 


18 


Sd Bs 


M 


l04d=^S8Sd. d9a=n£l I9s. 


^65 


£66 




1 19« 




8s Sd 




JJns. £m 7s Sd. 





2. Multiply £Q Ss 9d by 139. 

139x9(Z = I2bld^£ 5 4s Sd 
139x8s ^ 1112s »de 65 12s 
139xJS6a: J834 >»£834 00 



^ns. £894 168 3d. 



8. Multiply £0 2s 4^ by 195. Jnsl £%2 15i 

4. What is the cost of 46 bushels of wheat at 4s 7^ 
per bushel? 

5. What is the cost of 117 cwt. of raisins at J8l 2s U 
per cwt } An8. J8130 3s U. 

Q, How do you multiply wbBii the sirople Dumber is greater than 
13 and a composite number? How do you multiply when the.ompli 
number exceeds 12 and is not a composite number t 

- • . .\> 

BILLS OF PARCELS. 

A HosiER^s Bill. 
Mr. Thomas WUIiamSy 



8 Pair of worsted stocki)igS|. 
5 Pair of thread dhto, 

5 Pair of black silk ditto, 

6 Pair of black worsted ditto, 
4 Pair of cotton ditto, 
2 Yards of fine flannel, - - 

Total cost £9 Os id. 





1 


Jan. 4. 1837. 


Bought of Sichard Simjaon. 
8. d. 


at 
- at 


4 
3 


6perpair 
2 


- at 


14 





at 


4 


2 


- at 


7 


6 


- at 


1 


9 pet yard. 
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A Msrcer's Bill. 
Mr, William George, 



July 13, 1837. 



Bought of Peter Thompson, 

8. d. 

1 5 Yards of s.itin, - - - at 9 6 per yard. 
18 Yards of flawered silk, - at 17 4 

12 Yards of rich brocade, - at 19 8 

16 Yards of sarcenet, - - at 3 2 

13 Yards of Genoa velvet, - at 27 6 
23 Yards of lutestring, - - at 6 3 



Total Cost ^62 2; bd. 



A Grocer's Bill. 

Aug. 6, 1837. 
Mr. Jfaihamel Parsons^ 

Bought of miliam SmitL 
8, d. 
24 Ih. of royal green tea, - « at 18 6 per lb. 

24 lb. of imperial tea, - - - at 24 
35f lb. of best bohea, - - - at 13 10 
17 lb. of coffee, -----at 64 

25 lb. of double refined sugar, - at 1 ll 
Sugar loaves, weighing 137Z^. at 7^* 



Total cost £ 85 185 11^ . 

DIVISION OF DENOMINATE NUMBERS. 

1. Charles has Ss and wishes to divide it equally be- 
tween himself and two brothers : how much must he give 
to each ? If he divides 28 6d^ how much ? If be divides 
25, how much ? If he divides Is 6(2, how much ? If he 
divides 1^, how much ? 

2. John has a bushel of nuts and wishes to divide them 
equally among himself and three brothers: how much 
will each have ? If he divides dpks.^ how much ? If he 
divides 2pks. 4 qt.l If he divides Ipk. ? If he divides 2qU ? 
If he divides 1^^ ? 

6 
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3. Divide £2& 15« lOd equally among 8 pensoofl. 



In this example we find that 8 
is contained in jS25, 3 times and 
£1 over. Now this £1 has yet 
to be divided by 8, as well as the 
15« and lOd. Then multiply- 
ing the iSl by 20 and adding in the 
15< gives 35$, which contains 8, 
4 times and 3s over. Multiply- 
ing the 35 by 12 and adding in 
the 10^, gives 46(Z, which con- 
tains 8, 5 times and 6d over. The 
6(2 being reduced, gives 24 far- 
things which contains 8, 3 times. 
Therefore, each of the denomina- 
tions has been divided by 8. 



8)46(5d 
40 

6d 
4 

8)24/ar. (3/flr. 
^ns. £3 48 5|</. 

§ 76. Therefore, a denominate number may be divided 
into any number of equal parts by dividing each of its 
denominations by the divisor. 



OPERATION. 

8)£25 155 lOd{£B 
24 



£ 1 
20 



8)355(45 
32 

35 

12 



RUI.E. 

I. Set down the number to he divided in the order of iis 
denominations from the highest to the lowest^ and torite the 
divisor on the left, 

II. Find how often the divisor is contained in the figure* 
of the highest denomination. 

III. Reduce the remainder^ if there he any^ to the next 
lower denomination^ and add ike figures of the dividend 
expressing that denomination^ and then divide the sum hy 
the divisor. 

TV. Proceed in the same way for all the denominations 
to the lasty and if there he a remainder place the divisor 
vnder it, as in division of simple numhers. Each of the 
quotients will he of the same denomination as its dwidend, 
and the several quotients connected together will he the entire 
quotient sought. 
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PROOF OF MULTIPLICATION. 



Divide the product by the multiplier, and if the quotient 
18 equal to the multiplicand, the work may be considered 
right 

PROOF OF DIVISION. 

Multiply the quotient by the divisor, and if the product 
is equal to the dividend, the work may be considered right 

Q. How may a denominate number be divided f How do you set 
down the number to be divided ? How do you then divide ? When 
there is a remainder what do you do with it ? Of what denomination 
will each of the quotients be ? How do you prove multipUcation f 
How do you prove division f 

EXAMPLES. 

1. Divide SQlm. SpL 7qt. by 7. 



In this example we find that 
7 is contained in 36 bushels 5 
times and 1 bushel over. Re- 
ducing this to pecks and adding 
3 pencks, gives 7 pecks, which 
contains 7, 1 time and ho re- 
mainder. Multiplying by 8 
quarts and adding, gives 7 quarts 
to be divided by 7. 



OPERATION. 



7)36*M. Spk. 7qt.{6lnL 
35 

1 

4 



7)7pmpk. 

7_ 


Ans, bbu, Ipk. Iqt 



Note. — ^When the divisor does not exceed 12 I'ne Jivision 
may be made after the manner of short division in simple 
numbers. 

2. Divide £25 15» 4d by 8. 

We first say 8 into 25, 3 times and 
£l or 20< over. Then after adding 
the 15«, we say, 8 into 35, 4 times and 
3s over. Then reducing the ds to pence 



OPERATION. 

8)£25 158 4d 
£3 48 5d 



and adding in the 4tZ, we say 8 into 40, 5 times. 

Q. When the divisor does not exceed 12, how may the division be 
pemrmedf 
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3. Divide £821 I7s 9f dl by 4. Ans. £205 9$ M If far. 

4. Divide £55 14s fi by 7. Ans. £7 19* Id s\far. 

5. Divide IQcwt. 3^r. 27Zft. 602:. by 7. 

. .^TU. 2cir^. l^r. 19Zd. 14|o2. 

6. Divide 49yd. Sqr, 3na. by 9. .^tw. yd. qr. na, 

7. Divide 131w«. \R, by 12. ^tw. 10^. 3J8. 30P. 

8. Divide £1138 12* 4d by 53. Ans. £21 9s 8rf.: 

9. Divide 1417ctt?/. llh. by 79. Ans. newt. 3qr. 21Zfc 

10. Divide £23 15« 7^^ by 37. Ans. 

11. Divide £199 Bs lOd by 53. Ans. £3 15* 2d. 

Note. — When the divisor is a composite number, and' 
exceeds 12, the work may be shortened by dividing by tlie 
factors in succession, as in division of simple numbers. 



J' 



EXAMPLES. 



1. Divide £28 2s 4d by the composite niunber 21. 
Here the factors are 3 and 7. 

OPERATION. OPERATION- 

7 )^28 2s 4d 3)je4 Os 4d 

£4 Os 4d £1 6s Qjd. 

Hence, the answer sought is ^1 65 9^. 

Q. When the divisor is a composite number, how may the division 
be performed? 

2. Divide ^57 3^ 4d by 35=5x7. Ans. £l I2s Sd. 

3. Divide ^85 45 by 72. Ans. £ s d. 

4. Divide £31 2s lO^d by 99. Ans. 65 3fi. 

APPLICATIONS. 

1. Bought 65 yards of cloth for which I paid £72 145 
4^(2: what did it cost per yard ? Ans. £l 2s 4ld. 

2. Bought 64 gallons of brandy for £30 Ss : what did 
it cost per gallon ? Ans. 9s 6d. 

3. Bought 144 reams of paper for £96: what did it cost 
me per ream ? Ans. s d. 

4. Sixty-three barrels of sugar contain 7T. I6cwt. Sqr. 
2llh.: how much is there in each barrel? 

Ans. 2cwt. Iqr. 2!7lh. 
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5. A farmer has a granary containing 232 bushels 3 
pecks 7 quarts of wheat, and '. h« wishes to put it in 105 
bags: how much will eaihbhgtf on tain? Ans, hu. qt^ 

6. One hundred and seventy-six men consumed in a 
week \ZcwL dqr. lib. 6oz. of bread : how much did each 
man consum^i Ans, Qlb. l2oz. 2dr, 

APPUCATIONS IN THE FOUR RULES. 

\' -i4Uany^ July 1, 1837. 

Mr, James Sears^ ;i^- t tv, . • 

Bmght of Albert TUus. 
3lb, 6f gf^^ tea at ts. 6i per pound^ - - 
27yd. pf-muHin at 1< ^vper yacd, - - - 
4cto/.'Of st^ar at £2 Ts-Bd per t;wt. - - 
2hhdy<3fiiho\asam^ 2s\Sd per gallon, - - 
6lb. bfAtLl^ii^ at ^s7d per pound. - - - 

^^*\,'^ Received payment, ^27 18^ 2d. 

:^' Albert Titus. 

2. ti: gentleman purchased of a silversmith, 2 dozen 
silvei^«iE^ons each weighing Soz, 4py)t. Igr. ; 2 dozen of 
tea 8p<^0ti^,'^ach weighing lbj)u>t. l(ygr.\ 3 tankards each 
weighin|^^2Q'2. Idpwt. ; «He tSold him old silver to the 
amovLTr(r0 (^."^l^o^id^trj hipiw .much remained to be 
paid for**'^'' 1 ^ ;/; t * .. ^> ^ <Ans. Qlb. 9oz. I2pwt. 

3. What will d)e the ccj^t of!h22 tons of hay, at £2 is 
lOd per.tonf /. ^ v Ans. £46 Os 4d. 

4. If^o hogjjlieads of^^i^e cost'^£67 4s: what does 
it cost pi^r ^l|og7 -^ - Ans. s d. 

5. If 4cicft of sugar cos^ J^l4 ; ^hat is it per pound ? 

6. A man ^id' J667'4« for a pile of wood containing 64 
cords; he sold"^ 30 cords for £29 I6s: for how much 
must he sell the reniainder per cord so as not to lose ? 

Ans. £ s. 

7. If 78cto/. ^qr. lOlb. of sugar be equally divided 
among 5 men, what will be each one's share ? 

Ans. XbciDt. Zqr. 2lb. 

8. A printer uses one sheet of paper for every 16 pages 
of an octavo book : how much paper will be necessuy to 
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print 500 copies of a book containing 330 pages, allowing 

2 quires of waste paper in each ream ? 

i Ans, 24 reams 5 quires 12 sheets. 

9. A farmer wishes to divide 108 acres into 8 equal 
fields : how much will there be in each field ? 

Ans. A, K 

10. Out of a pipe of wine, a merchant draws 12 bottles, 
each containing 1 pint 3 gills : he then fills six 5 gallon 
demijohns ; then he draws off 3 dozen bottles, each con- 
taining 1 quart 2 gills : how much remained in the cask ? 

Ans, Q2gal Ipt 

11. A man lends his neighbor £135 Qs Sd and takes in 
part payment 4 cows at £5 Ss apiece, also a horse worth 
£50 : how much remained due ? Ans, £ s. d 

12. A farmer has OT. ScwL 2qr. I4lb. of hay to be re- 
moved in 6 equal loads: how much must be carried at 
each load? - Ans. IT. IcwL l^r. 21/^. 

13. A person at his death left landed estate to the 
amount of £2000, and personal property to the amount of 
£2803 I7s 4d, He directed that his widow should receive 
one eighth of the whole, and that the residue should be 
equally divided among his four children. What was the 
widow's and each child'*s portion ? 

n 5 Widow's portion £600 9s Sd. 
^^' X Each child's portion £1050 10« \\l 



OF VULGAR FRACTIONS. 

(Before proceeding farther let the pupil study carefully from % iS ' 
to Denommate Numbers.) 

SECTION I. 

1. If a unit be divided into two equal parts, what is 
each part called ? How do you express one of the parts ? 

2. If a unit be divided into three equal parts, what is 
each part called ? How do you express one of the parts ? 
How do yon express two of them ? How do you express 

three of them ? 



OP TOLOAR FRAOnONB. 128* 

3/ If a ithit be divided into four equal parts, how do 
you express one of the parts ? Two of the parts ? Three 
of the parts ? Four of the parts ? 

4. How many halves are there in one thing? How 
many fourths or quarters are there ? How much greater 
is a half than a quarter ? 

5. If a unit be divided into five equal parts, what is 
each part called ? How do you express three of the parts ? 
Four of them ? Fire of them ? 

6. If a unit be divided into six equal parts, what is 
each part called ? How do you express one-sixth ? How 
do you express two of the parts ? Three of them ? How 
do you express six of them ? 

. 7. How many thirds are there in a unit ? How many 
sixths are there ? How much greater then is one-third 
than oncHsixth ? 

8. If a unit be divided into seven equal parts, what is 
each part called ? How do you express one part ? Two 
parts ? Four parts^? Six parts ? Seven parts ? . 

9. If a unit be divided into eight equal parts, what is 
each part called ? How do you express four of the parts ? 
Five of them ? Six of them ? Seven of them ? Eight 
of them ? 

10. How many fourths or quarters are there in a unit ? 
How many eighths are there ? How much greater, then, 
is a quarter than an eighth? How many eighths are 
equal to two quarters ? How many to three quarters ? 

11. If a unil be divided into nine equal parts, what is 
each part called ? How do you express one part ? Two 
parts ? Four parts ? Six parts ? Nine parts ? 

12. If a unit be divided into ten equal parts, how do 
you express one of the parts ? How do you express two 
of them ? Ten of them ? 

13. How many fifths are there in one unit? How 
many tenths are there ? How much greater is a fifth than 
a tenth ? How many tenths are equal to two-fifths ? How 
many tenths are equal to four-fifths ? To five-fifths ? 

14. If a unit be divided into eleven equal parts, what 
is each part called ? How do you express one of the 
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parte? Two of them? Four of them?' Sue of them? 
SeTen of them ? Eleven of them ? 

15. ]f a unit be divided into twelve equal parts, what 
is each part called ? How do you express it? How do 
70U express five of the parte ? Six of them ? Twelve of 
them ? 

16. How many sixths are there; in one unit? How 
many twelfths are th^re? How much greater is« sixth 

•than a twelfth? How many twelfths are equal to two- 
sixths? How many to three-sixths? To four-sixths f 
To five-sixths ? To six-sixths ? 

17. What is the half of one-half? What is the half 
of one-third ? What is the half of one-fourth ? What is 
the half of one-fifth ? What is the half of one-sixth ? 

18. What is the sum of onerhalf and one-half? What 
is the sum of one- third and one-third ? What is the sum 
of one-third and two-thirds ? 

19. What is the sum of one-fourth and ^two-fourths f 
Of one-fourth and three-fourths ? Of two-fourths and 
two-fourths ? 

20. What is the suiii of one-fifth and two-fifths ? What 
is the sum of one-fifth and three-fifths ? Of two-fifths and 
three-fifths ? 

21. What is the sum of one-sixth and four-sixths? 
What is their difference ? What is the sum of three-sixths 
and two-sixths ? What is their difierence ? 

22. What is the sum of one-seventh and four-sevenths ? 
What is their difference ? What is the sum of five-se- 
venths and two-sevenths ? What is their difference ? 

23. What is the difference between five-eighths and 
three-eighths ? What is their sum ? What is the differ- 
ence between six-eighths and one-eighth? What their 
sum ? 

24. What is the difference between seven-ninths and 
two-ninths ? What is their sum ? What is the difference 
between four-ninths and three- ninths? What is their 
sum? 

25. What is the difierence between one-tenth and six- 
tenths ? What is their sum ? What is the difference be* 
tween six-tenths and four-tenths ? What is their sum ? 
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26. What is the dif^rence between one-eleventh and 
four-elevenths? What is their sum ? What is the differ- 
ence between three-elevenths and eight-elevenths ? What 
is their sum ? 

27. What is the sum of three-twelfths and six-twelfths ? 
What is their difference ? What is the sum of five-twelfths 
and seven-twelfths ? What is their difference ? What is 
the sum of eight-twelfths and four-twelfths ? What is their 
di^rence ? 

28. How many halves are there in one ? How many 
thirds? Fourths? Sevenths? Elevenths? Twelfths r 

29. How many halves are there in two ? How many 
thirds? Fourths? Fifths? Sixths? Sevenths? Twelfths? 

80. How many thirds are there in three ? How many 
fourths? Fifths? Sixths? Tenths? Twelfths? 

31. How many fourths are there in four ? How many 
fifths? How many sixths? How many sevenths? 
Eighths? Ninths? Twelfths? 

32. Ilow many sixths are there in five ? How many 
seyenths ? How many eighths ? How many elevenths ? 
How many Twelfths ? 

33. How many sixths in nine ? How many twelfths in 
ten ? How many elevenths in six ? In seven, how many ? 
In eight ? 

34. How many twelfths in two ? In four, how many ? 
In five ? How many ninths in five ? In eight ? In ten ? 
In eleven ? In twelve ? 

35. How many whole units in two halves ? In four 
halves? In five halves? In seven halves? In nine 
halves ? 

36. How many whole units are there in three-thirds ? 
In six-thirds ? In nine-thirds ? In five-thirds'? In eight- 
thirds ? In eleven thirds ? 

37. How many whole units are there in four-fourths ? 
In six-fourths? In eight-fourths? In eleven-fourths? 
In sixteen ? In twenty-nine ? In thirty-six fourths ? 

38. How many whole units are there in five-fifths ? In 
eight-fifths ? In nine-fifths ? In twelve-fifths ? In twenty 
fifths ? In twenty-six fifths ? In twenty-eight fifths ? 

39. How many whole units are there in six-sixths ? In 

6* 
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twelve-sixths? In fifteen-sixths? In eigtiteenHsixths ? 
In twenty-five sixths ? In twenty-six sixths ? In thirty- 
seven sixths? 

40. How many whole units are there in seven-sevenths ? 
In foiirteen-eevenths ? In nineteen-sevenths ? In twenty- 
nine sevenths? In thirty-five sevenths? In forty-two 
sevenths ? 

41. How many whole units are there in eight-eighths? 
Fn twenty-four eighths ? In sixteen eighths ? In thirty 
eighths ? In thirty-four eighths ? In forty eighths ? 

42. How many whole units are there in nine-ninths ? 
In eighteen ninths ? In twenty-four ninths ? In thirty- 
five-ninlhs ? In forty-five ninths ? 

43. How many whole units are there in ten-tenths ? In 
twenty tenths ? In thirty tenths ? In forty-five tenths ? 
In sixty tenths ? 

44. How many whole units are there in eleven-ele- 
venths ? In twenty-two elevenths ? In thirty-thre^ ele- 
venths? In forty-four elevenths? In sixty elevenths? 
In sixty-seven elevenths ? 

45. How many whole units are there in tw^ve-twelflths? 
In twenty-four twelfths ? In twenty-six twelfth? ? In 
forty-eight twelfths ? In fifty twelfths ? In sixty twelfths? 

46. What is the sum of one-half and one-fourth ? What 
is the sum of one-half and three-fourths? Of three- 
fourths and six fourths ? 

47. What is the sum of one-third and one-sixth? 
(How many sixths is one-third equal to ?) What is the 
sum of two-thirds and five-sixths? Of one-third and 
five sixths? 

SXCTIOK II. 

§ 77. There are five kinds of Vulgar Fractions, Proper, 
improper, Simpli, Compound, and Mixed. 

A Proper Fraction is one in which, the numerator is 
less than the denominator. The value of every proper 
fraction is less than 1, (See § 44.) 

The following are prefer fractions: 

h h h h 71 h All? !• 
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An ]mprop£R Fraction is one in which the numerator 
is equal to, or exceeds the denominator. Such fractions 
are called improper fractions because they are equal to, 
or exceed unity. When the numerator is equal to the 
denominator the value of the fraction is 1 ; in every other 
case the value of an improper fraction is greater than 1 . 

The following are improper fractions : 

35 08 9 1^1419 
■2"' f ' 5"' T' 8" ' 6 ' T 9 1 ' 

A Simple Fraction is a single expression. A simple 
fraction may be either proper or improper. 
The following are simple fractions : 

1358 9867 
4' 2' 6' T' ^1 T' ^' 5* 

A Compound Fraction is a fmction of a fraction, or 
several fractions connected together with the word of 
between them. 

The following are compound fractions : 

Jof J, Jof^of J, ^of3, jofiof4. 

A MixBD Number is made up of a whole number and 
a fraction. The whole numbers are sometimes called 
integers. The following are mixed numbers : 

3J, H, H, 5f, 6f, 3f, 

Q. How many kiijds of Vulgar Fractions are there ? What are 
they ? What is a proper fraction ? Is its value greater or less than 1 ? 
What is an improper fraction ? Why is it called improper ? When 
18 its value equal to 1 ? What is a simple fraction ? What is a com- 
pound fraction ? W^hat is a mixed number ? Give an example of a 
proper fraction? Of an improper fraction? Of a simple fraction? 
Of 1^ compound fraction ? Of a mixed fraction ? Is four-ninths a 
proper or improper fraction ? What kind of a fraction is six-thirds ? 
What is its value ? What kind of a fraction is nine-eighths ? What 
is its value ? What kind of a fraction is one-half of a third ? What 
kind of a fraction is two and one-sixth ? Four and a seventh ? Eight 
and a tenth ? 

t 

§ 9! 8* The numerator and denominator of a fraction, 
taken together, are called the terms of the fraction. Hence, 
every fraction has two terms. 

Q. What are the terms of a fraction ? What are the terms of th« 
fraction three-fourths ? Of five-eighths ? Of six-sevenths ? 
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§ T<9* A whole number may be expressed fractionally 
by writing 1 below it for a denominator. Thus, 

3 may be written | and is read, 3 ones. 

5-.-. « --5 ones. 

6---- f --6 ones. 

8---- f -- 8 ones. 

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 
8 ones to 8. Hence, the value of a number is not changed 
by placing 1 under it for a denominator. 

Q. How may a whole number be expressed fractionally f Does 
this alter its value ? Give an example t 

§ 80. If an- apple be divided into 6 equal parts, 

^ will express one of the parts, 
I - - - two of the parts, 
I - - - three of the parts, 
&c. - - - &c. - - &c. 

and generally, the denominator shows into how many 
equal parts the unit is divided, and the numerator how 
many of the parts are taken. 

Hence, also, we may conclude, that, 

^X2; that is, ^ taken 2 times sa^, 
^X3 ; that is, ^ taken 3 times aa|, 
^X4 ; that is, ^ taken 4 times ss^; 

and consequently we have. 

Proposition I. If the numerator of a fraction be mul' 
tiplied by any number^ the denominator remaining unchanged^ 
the value of the fraction toill be increased as many times as 
there are units in the multiplier. Hence, to multiply afrac' 
tion by a whole number^ we simply multiply the numerator 
by the number, 

Q, If an apple be divided in six equal parts how do you express ona 
of those parts ? Two of them f Three of them ? Four of them I 
Five of tnem ? Repeat the proposition f How do you multiply a 
fraction by a whole number f 
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BXAMPI^S. 

1. Multiply f by 8. • Atu. y. 

2. Multiply J by 5. Ans. \*. 

3. Multiply \ by 9. ^ns, -^ — 

4. Multiply ^ by 14. Ans. \^. 

5. Multiply i by 20. ' Ans. 

6. Multiply ^ by 25. Ans, ^^. 

§ 81* If three apples be each divided into 6 equal 
parts^ there will be 18 parts in all, and these parts will be 
expressed by the fraction y. If it were required to ex- 
press but one-third of the parts, we should take in the 
numerator but one-third of 18: that is, the fraction { 
would express one-third of y. If it were required to 
express one-sixth of the parts, we should take one-sixth 
oi 18, and | would be the required fraction. 

In each case the fraction ^ has been diminished as 
many times as there were units in the divisor. Hence, 

r 

Proposition II. If the numerator of a fraction he 
dvtfided by any number^ the denominator remaining un- 
changed^ the value of the fraction will be diminished as many 
times as there are units in the divisor. Hence, a fraction 
may be divided by a whole number by dividing its numerator. 

Q. If 3 apples be each divided into 6 equal parts, how many parts 
in all f If 4 apples be so divided, how many parts in all ? If 5 apples 
be so divided, now many parts ? How many parts in 6 apples ? In 7 f 
In 8 ? In 9 ? In 10 ? What expresses all the parts of the three apples f 
What expresses one-half of them ? One-third of them 7 One-sixth 
of them ? One-ninth of them ? One-eighteenth of them ? What 
expresses all the parts of four apples ? One-half of them f One-third 
of them? One-fourth of them f One-sixth of them ? One-eighth of 
them ? One-twelfth of them ? One-twenty-fourth of them ? Put 
similar questions for 5 apples, 6 apples, &c. Repeat the proposition. 
How may a fraction be divided f 

BX AMPLE 8. 

1. Divide f| by 2, by 7, by 14. Ans. }|, ^ ^. 

2. Divide ||j by 56, by 28, by 14, by 7. Ans. . 

8. Divide ^ by 25, by 8, by 16, by 4. An$. . 
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§ 89* Let us again suppose the apple to be divided 
into 6 equal parts. If now each part be divided into 2 
equal parts, there will be 12 parts of the apple, and con- 
sequently each part will be but half as large as before. 

Three parts in the first case will be expressed by |, 
and in the second by •^. But since the parts in the second 
are only half the parts in the first fraction, it follows that, 

^=s one half of f. 

If we suppose the apple to be divided into 18 equal 
parts, three of the parts will be expressed by ^, and since 
the parts are but one-third as large as in the first case, 
we have 

^ss one third of f : 

and since the same may be said of all fractions, we have 

Proposition III. If the denominator of a fraction he 
multiplied by any number^ the numerator remaining un- 
changed^ the value of the fraction will be diminished as 
many times as there are units in the multiplier. Hence, a 
fraction may be divided by any number^ by multiplying the 
denominator by that number. 

Q. If an unit be divided in 6 equal parts and then into 12 equal parts, 
bow does one of the last parts compare with one of the first f If the 
second division be into 18 parts, how do they compare? If into ^t 
What part of 24 is 6 ? If the second division be into 30 parts, how do 
they compare ? If into 36 parts ? Repeat the proposition. How may 
a fraction be divided by a whole number 7 



EXAMPLES. 






1. What is i of i. 


Ans. 


i 


2. What is } of f . 


Ans. 


sV 


3. Divide ^ by 4. 


Ans. 


A- 


4. Divide f J by 8. 


Ans, 




5. Divide j\% by 45. 


Ans. 


yif^- 



§ 83. If we suppose the apple to be divided into 3 
parts instead of 6, each part will be twice as large as 
before, and three of the par& will be expressed by f 
instead of f . But this is the same as dividing the denomi-^ 
nator 6 by 2 ; and since the same is true of all fractions, 
we have 
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Proposition IV. If the denominator of a fraction be 
divided by any number^ the numeraior remaining unchanged, 
the value of the fraction will be increased as many times a» 
there are units in the divisor. Hence, a fraction may be 
multiplied by a whole number j by dividing the denominator 
by that number, 

Q. If we divide 1 apple into three parts and another into S, how 
much greater will the parts of the first be than those of the second? 
Are the parts lareer as ydn decrease the denominator ? If you divide 
the denominator by 2, now do you affect the parts ? If you divide it 
by 3? By 4? BySf By 6? By7f By 8? Repeat the proposi- 
tioii. How may a fraction be miHtiplied by a whole number f 

EXAMPLES. 

1. Multiply J by 2, by 4. Ans. |, f. 

2. Multiply U by 2, 4, 8, 16, 32. 

^ns' it. V» ¥, y » ¥• 

8. Multiply ^ by 2, 4, 6, 8, 12, 16, 24, 48. 

•dns. , , &c. 

4. Multiply If by 2, 4, 6, 12, 21, 42. 

Jlns. \ly -Jl, jl, &c., &c. 

5. Multiply i^ by 5, 10, 20. ^n«. W^ W» W- 

§ 84. It appears from Prop. T. that if the numerator of 
a fraction be multiplied by any number, the value of the 
fraction will be increased as many times as there are units 
in the multiplier. It also appears from Prop. II F., that if 
the denominator of a fraction be multiplied by any number, 
the value of the fraction will be diminished as many times 
as there are units in the multiplier. 

Therefore, when the numerator and denominator of a 
fraction are both multiplied by the same number, the 
increase from multiplying the numerator will be just equal 
to the decrease from multiplying the denominator ; hence 
we have, 

Proposition V. If the numerator and denominator of a 
fraction be multiplied by the same number ^ the value of the 
fraction will remain unchanged, 

Q. If the numerator of a fraction be multiplied bjr a number, how 
many times is the fraction increased ? If the denominator be multi* 
ptied by the same number, how many times is the fraction diminished f 
If then the numerator and denominator be both multiplied at the same 
time, is the value changed ? Why nott Repeal \!bft vtov^mbsoocu 
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BXAMPLBS. 

1. Multiply the nnmerator and denominator of f by 7 
this gives |^XY=|f. 'Arts. ||. 

2. Mtdtiply the numerator and denominator of \^ by 3, 
by 4, by 5, by 6, by 9, by 12, by 15, by 20. 

3. Multiply each term of{(^ by 7, by 8, by 12, by 14, 
by 15, by 17, by 45. 

§ 8tS. It appears from Prop. II. that if the numerator 
of a fraction be divided by any number, the value of the 
fraction will be diminislied as many times , as there are 
units in the divisor. It also appears from Prop. lY. that 
if the denominator of a fraction be divided by any number, 
the value of the fraction will be increased as many times 
as there are units in the divisor. Therefore, when the 
numerator and denominator of a fraction are divided by 
the same number, the decrease from dividing the numera- 
tor will be just equal to the isicrease from dividing the 
denominator: hence we have, 

Proposition VI. If the numerator and denominator of 
a fraction he divided by the same number^ the value of At 
fraction will remain unchanged, 

Q. If the numerator of a fraction be divided bv a number, bow many 
times will the value of the fraction be diminishea t If the denominator 
be divided by the same number, how many times will the value of die 
fraction be mcreased ? If they are both' divided by the same num- 
ber, will the value of the fraction be changed T Way not f Repeat 
the proposition. 

EXAMPLES. 

1. Divide both terms of the fraction i^ by 4 : this gives 

2. Divide each term by 8 : this gives |]-^=J. 

3. Divide each term of the fraction -^|^ by 2, by 4, by 
8, by 16, by 32. 

4. Divide each term of the fraction ^^ by 2, by 3, by 

4, by 5, by 6, by 10, by 12, by 15, by 20, by 30, by 60. 

§ 80* ^ny number greater than unity that mil divide 
two or more numbers ttithout a remainder is called their 
common divisor : and the greatest number thai will so divide 
ikem^ is called their greatest gomuov pivisoR. 
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1% 



EXAMPLES. 

1. Take the two numbers 142 and 994. The greatest 
eommon divisor cannot be greater than the least number 
142. This number will divide itself: — ^let us see if it will 
also divide 994. 

OPERATION. 

142)142(1 



The number 142 exactly divides itself, 
giving a quotient of 1 ; it also divides 
994 giving a quotient of 7. ^Therefore, 
142 is the greatest common divisor. 



142 



142)994(7 
' 994 



The number 2 and 71 are common divisors of the two 
numbers 142 and 994 since either of them will divide both 
of the numbers without a remainder. Two numbers may 
have several common divisors, but they have only one 
greatest common divisor. 

O. What is the common divisor of two or more numbers ? What 
is tneir greatest common divisor f What is the difference between the 
common divisor and the greatest common divisor ? What is the com- 
mon divisor of 2 and 4 ? Of 4 and 6 ? What are the common divisors 
of 4 and 8 ? What is their ^eatest common divisor f What are the 
divisors of 12 and 16 ? Their greatest common divisor ? 

2. Take the two numbers 72 and 90. 



Let us again see if the 
least number 72, is the 
greatest common divisor. 
After dividing we find a 
remainder of 18. 



OPERATION. 

72)90(1 
72 



greatest common div. 18)72(4 

72 



Now if 18 will divide 72, it will also divide 90, for 
90=372 -f- 18, and 18 will be contained once more in 
90=72+18 than in 72: but 18 divides 72 without a 
remainder: therefore, 18 is the common divisor: hence 
we see that the common divisor of ttoo numbers must also 
he a common divisor between the least number and' the 
remainder after division. But 18 is the greatest common 
divisor ; for, the greatest common divisor must be contained 
at least once more in 90 than in 72 : heace^ \hA ^«»$mX 
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common divisor cannot be greater than the difference 
between the two numbers, which, in this case is 18. 
Therefore, we have 

Proposition VII. The greatest common divisor of two 

numbers is obtained by dividing the greater by the less^ then 

dividing the divisor by the remainder j and continuing to 

^divide the last divisor by the last remainder until nothing 

remains. The last divisor vnll be the greatest common 

divisor sought. 

Q. Will the common divisor of two numbers divide their remainder 
after division 7 How do you find the greatest common divisor of two 
numbers 7 

3. Find the greatest common divisor of the two numbers 
63 and 81. 

OPERATION. PROOFk 

63)81(1 9)63(7 

63 J63_ 

18)63(3 9)81(9 

54 * 81 

Greatest com. div. 9)18(2 

18 

4. Find the greatest common divisor of 315 and 405. 

Ans. 45. 

5. What is the greatest common divisor of the two 
numbers 2205 and 2835 ? Ans. 

6. Find the greatest common divisor of 1157 and 623. 

Ans, ^. 

7. Find the greatest common divisor of 792 and 1386. 

Jlns. 198. 

Note — If it be required to find the greatest common 
divisor of more than two numbers, find first the greatest 
common divisor of two of them, then of that common divisor 
and one of the remaining numbers, and so on, for all the 
numbers : the last common divisor will be the greatest 
common divisor of all the numbers. 

8. What is the greatest common divisor of 246, 372, 
and 522 ? Ans. 

9. What is the greatest common divisor of 492, 744 
and 1044? Ans. 12. 
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LEAST COMMON MULTIPLE. 

§ 87* A number is said to be a common multiple of two 
or more numbers, when it can be divided by each of them 
without a remainder. For example, 6 is a common 
multiple of 2 and 3, because it is exactly divisible by each 
of them. So likewise, 12 is a common multiple of 2, 3, 4, 
and 6, because it is divisible by each of them. 

The least common multiple of two or more numbers, is 
the least number which they will separately divide without 
a remainder. For example, 12 is a common multiple of 2 
and 3, but it is not the least common multiple, since 6 is 
also divisible by 2 and 3. Now 6 being the least number 
which is so divifible, it is the least common multiple of 2 
and 3. 

To find the least common multiple of several numbers, 
w« have the following 

RUIiE. 

I. Place the numbers on the same line^ and divide hy the 
least number that will divide two or more of them without a 
remainder^ and set down in a line below the quotients and 
the undivided numbers. 

II. Divide as before^ until there is no number greater tlum 
1 that will exactly divide any two of the numbers : then 
multiply together the numbers of the lower line^ and the divi- 
sors^ and the product will be the least common multiple. If 
in comparing the numbers together we find no common divi- 
sor , their product is the least common multiple. 

EXAMPLES. 

1. Find the least common multiple of 3, 4 and 8. 



We first see, that 2 will 
divide 4 and 8, but as it 
wUl not divide 3, we bring 
down 3 into the 2nd line : 
we again see that 2 is a 
common divisor of 2 and 
4; and as there is no com* 
mon divisor between any two of the numbers of the last 
line, it follows that 2x1x3 multiplied by the two divisors, 
IB the least common multiple. 



OPERATION. 

2)3 4 ... 8 

2)3 2 ... 4" 

Jlns. 2x1x3x2x2=24. 
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Q. When is one number said to be a common multiple of two or 
more numbers ? Of what numbers is 6 a common multiple ? Of 
what numbers is 8 a common multiple 7 What is the least common 
multiple of two or more numbers ? What is the difTerence between a 
common multiple, and the least common multiple 7 Give the rule for 
finding ihe least common multiple. If the numbers have no common 
divisor what is the least common multiple ? 

2. Find the least common multiple of 3, 8, and 9. 

OPERATION. 



1X8X3X3=72. 



We arrange the numbers in a 
line and see that 3 will divide two 
of them. We then write down 
tiie quotients 1, and 3, and also 4he 
8 which cannot be divided. Then 
as there is no common divisor between any two of the 
numbers, 1, 8, and 3, it follows that their product, multi- 
plied by the divisor 3, will give the least common multiple 
sought * 

3. Fiiul the least common multiple of 6, 7, 8 and 10. 

•Ans, 

4. Find the least common multiple of 21 and 49. 

^715. 147. 

5. Find the least common multiple of 2, 7, 5, 6 and 8. 

Ans. 840. 

6. Find the least common multiple of 4, 14, 28 and 98. 

Ans. 

7. Find the least common multiple of 13 and 6. 

Ans. 78. 

8. Find the least common multiple of 12, 4 and 7. 

Ans, 84. 

9. Find the least conmion multiple of 6, 9, 4, 14 and 16. 

Ans, 1008. 

10. Find the least common multiple of 13, 12 and 4. 

Ans, 

11. What is the least common multiple of 11, 17, 19, 21 
and 7 ? Ans. 74613 

REDUCTION OF VULGAR FRACTIONS. 

§ 88* Reduction of Vulgar Fractions is the method oi 
changing their forms without altering their value. 
A Action is said to be in its lowest terms, when there 
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IS no number greater thaa 1 that will divide the numerator 
and denominator without a remainder. 

Q. What is reduction f When is a fraction said to be in its lowo*t 
tenns ? Is one-half in its lowest terms 7 Is two-fourths 7 Is thiee- 
fourchs 7 

CASB I. 

§ 89. To reduce an improper fraction to its equivalent 
whole or mixed number. 

RUI.E. 

Divide the numerator hy the denominator^ the quotient vsill 
he the whole number; and the remainder^ if there he one^ placed 
aver the given denominator will form the fractional part, 

EXAMPLES. 

1. Reduce Y and ^ to their equivalent whole or mixed 
numbers. 

OPERATION. OPERATION. 

4 )84 9)67 

Ans. 21 jfliw. 7| 

It was shown in § 44) that the value of every fraction 
is equal to the quotient arising from dividing the numerator 
by the denominator: hence the value of the fraction is 
not changed by the reduction. 

Q. How do you reduce a fraction to its equivalent whole or mixed 
number 7 Does this reduction alter its value 7 Why not 7 What is 
four-halves equal to 7 Eight fourths 7 Sixteen-eighths 7 Twenty-fifths 7 
Thirty-six-sixths 7 Four-thirds 7 What is mne-fourths equal to 7 
Four-fifths 7 Sevehteen-sixths 7 Eighteen- sevenths 7 

2. Reduce •/ to a whole or mixed number ? Ans. 12|. 

3. In Y o^ yards of cloth, how many yards ? 

Ans, * yd, 

4. In y of bushels, how many bushels ? Ans, 6^hu, 

5. If 1 give J of an apple to each one of 15 children, 
how many apples do I give ? Ans. 5. 

6. Reduce H5, Wj?^ W^'i "W^'^ *<> ^^eir whole or 
mixed numbers. 

7. If I distribute 878 quarter apples among a number of 
boys, how many whole a|^les do I use ? Jin*. 



140 REDUCTION OF 

CASK II. 

$ 90. To reduce a mixed number to its equival 
'Snproper fraction. 

Multiply the whole number by the denominator of the fi 
lion ; to the product add the numerator^ and place the . 
over the given denominator. 

EXAMPLES. 

1. Reduce 4^ to its equivalent improper fraction. 
Here 4x5=20 : then 20+4=24; hence, 

^ is the equivalent fraction. Ans. 

This rule is the reverse of Case I. In the*exampl( 
we have the integer number 4 and the fraction f . I 
1 whole thing is equal to 5 fifths, and 4 whole things 
equal to 20 fifths; to which, add the 4 fifths, and 
obtain the 24 fifths. 

Q. How do you reduce a mixed number to its equivalent impi 
fraction 7 How many fourths are there in one f In two f In tl: 
How many sixths in four and one-sixth ? In eight and two-su 
In seven and three-sixths 7 In nine and five-sixths ? In ten and 
sixths 7 How many eighths in two and one-eighth 7 In three 
three-eighths 7 In four and four-eighths 7 In five and six-eigl 
In seven and seven-eighths 7 In eight and seven-eighths? 

2. Reduce 47| to its equivalent improper, fraction ? 

Ans, 

3. Reduce 676||, 874%% 690^^ 367j^, to 
equivalent iinproper fractions. 

JifiR 

4. Reduce 847^, 874fi}, 67426|f|, to their eq 
lent improper fractions. 

6. How many 200ths in 676^. Ans. 135 

6. How many 151ths in 187^. Am. 21 

CASE III. 

§ 91. To reduce a fraction to its lowest terms. 

RITLE. 

I. Divide the numerator and denominator by any n« 
that vnll divide them both without a remainder , and then d 
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the quotients arising in the same way until there is no 
number greater than 1 thai will divide them without a 
remainder, 

II. Or ^ find the greatest common divisor^ the numerator 
and denominator and divide them by it. The value of ths 
fraction wUl not be altered by the reduction. 

EXAMPLES. 

1. Reduce ^ffg to its lowest terms. 

1st METHOD. 

I — : — —:-, which are the lowest terms of the 

5)175 7)35 6 

fraction, since no number greater than 1 will divide the 

numerator and denominator without a remainder. 

2nd METHOD, BT THE COMMON DIVISOR. 

70)175(2 

Greatest common diY. 35)70(2 35)175 5 

70 

Q. When is a fraction in its lowest terms f (see ^ 88.) How do 
you reduce a fraction to its lowest terms by the first method ? By the 
second f What are the lowest terms of two-fourths 7 Of six-eighths 7 
Of nine-twelftlis ? Of sizteen-thirty-sixths f Of ten-twentieths f 
Of fifteen-twenty-fourths 7 Of sixteen-eighteenths f Of nine-eigh- 
teenths? 

2. Reduce ^^ to its lowest terms. Ansj. '^. 

3. Reduce ^1^ to its lowest terms. Ansuf i \. 

4. Reduce ^^ to its lowest terms. Answt t 

5. Reduce ff^ to its lowest terms. Ansul^, 

6. Reduce ^fh ^ ^^ lowest terms. Ansk»t*^ 

7. Reduce ff to its lowest terms by the 2nd method. 

Ans, J. 

8. Reduce |^ to its lowest terms by the 2nd method. 

Ans, \, 

9. Reduce ^^^ to its lowest terms by the 2nd method. 

Ans, 
10. Reduce ^ff^ to its lowest terms by the 2nd method. 

Ans. 4. 
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CASB IV. 



§ 93., To reduce a whole number to an equivalent 
fraction having a given denominator. 

RUI4E. 

Multiply the whole number by the given denondnatorj and 
set the product over the said denominator, 

EXAMPLES. 

1. Reduce 6 to a fraction whose denominator shall be 4. 
Here 6x4=24; therefore y is the required fraction. 

It is plain that the fraction will in all cases be equal to 
the whole number, since it may be reduced to the whole 
number by Case I. 

Q. How do you reduce a whole number to an equivalent fraction 
having a given denominator ? How many thirds in 1 f In 2 ? In 3 1 
In 4 7 If the denominator be 5, what fraction will you form of 5 ? Of 
4 ? Of 9 ? Of 7 f Of 8 ? With the denommator 6, wTiat fraction 
will you form of 3 ? Of4? Of5? Of6? Of7? Of9? 

2. Reduce 15 to a fraction whose denominator shall 
be 9. Ans, A". 

3. Reduce 139 to a fraction whose denominator shall 
be 175. ^ns. 

4. Reduce 1837 to a fraction whose denominator shall 
be 181. 

5. If the denominator be B37, what fractions wiU be 
formed from 327 ? From 889 ? From 575 ? 

CASE V« 

§ 93. To reduce a compound fraction to its equivalent 
simple one. 

EXAMPLES. 

I . Let us. take the fraction | of ^. 

First, f=3xi: hence the fractions may be written 
J of 1^=3 X J of 4; that is, three times one-fourth of ^. 
But I of y=^ : hence we have, 

a result which is obtained by multiplpng together the 
numerators and denominators of the given fractions. 
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When the compound fraction consists of more than two 
simple ones, two of tiiem can be reduced to a simple frac- 
tion as above, and then this fraction may be reduced with 
the next, and so on. We therefore have the following- 

1. Reduce all mixed numbers to their equivalent improper 
fractions by Case II. 

II. Then multiply all the numerators together for a nume- 
rator and all the denominators together for a denominator: 
their products vnllform the fraction sought. 

2. Reduce } of J of |^ to a simple fraction. 

Here ixjxf=:^. .Bins. ^. 

3. Reduce f of | of f to a simple fraction. 

Here, f Xf Xy^^^^fjasy by dividing the numerator 
and denominator of ^^, first by 9 and then by 2, as shown 
in Case III. 

Or,^xfxf=f, by cancelling or striking out the 3'8 
and 6's in the numerator and denominator. 

By cancelling or striking out the 3's we only divide the 
numerator and denominator of the fraction by 3 ; and in 
caneelhng the 6's we divide by 6. Hence^ the value of the 
fraction is not affected by sinking out like figures^ which 
should always be done when they multiply the numeiator 
and denominator. 

4. Reduce f of ^ of ^ to a simple fraction. 

Here |x|XT^=T^-T«^=f ^ns. 

Q. What is a compound fraction 7 How do you reduce a compound 
fraction to a simple one ? When you find like figures in the numera- 
tor and denominator, what do you do with them ? Does this alter tha 
Talue of the fraction} >Vhat is one-half of one-half? One-half of 
one-third? One-third of one-fourth? One-sixth of one-seventh f 
Three-halves of one-eighth ? Six- thirds of two-ones f 

5. Reduce 2^ of 6} of 7 to a simple fraction. 

Ana. ^»102|. 

6. Reduce 5 of ^ of ^ of 6 to a simple fraction. 

Ans. 

7. Reduce 6|^ of 74 of 6|1 to a simple fraction. 

^ Ans. ^Jy^». 

7 
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CASE YI. 

§ 94* To reduce fractions of different denominators to 
equivalent fractions having a common denominator. 

L Reduce compound fractions to simple onesj and whoU 
or mixed numbers to improper ones. 

II. Then multiply each one of the numerators by all the 
denominators except its oum^ for the new numerators^ and 
multiply all the denominators together for a common de- 
nominator : the common den&minator placed under each of 
the new numerators will form the several fractions sought, 

EXAMPLE C(. 

1. Reduce j^j ^ and f to a common denominator. 

Ix3x5al5the new numerator of the 1st. 

7x2x5=70 - - -2nd. 

4x3x2=24 - - - 3rd. 

and 2x3x5=30, the common denominator. 

Therefore, ^, )^, and }^ are the equivalent fractions. 

It is plain, that this reduction does not alter the values 
of the several fractions, since the numerator and denomi- 
nator of each are multiplied by the same number. (See 
Proposition V.) 

2. When the numbers are small the work may be performed 
mentally. 

Here we find the first numerator by multiplying I by 
4 and 5 ; the second, by multiplying 1 by 2 and 5 ; the 
third, by multiplying 2 by 4 and 2; and the common 
denominator by multipl3ring 2, 4 and 5 together. 

Q, What is the first step in reducing fractions to a common denonih 
nator ? What is the second t Does tne reduction alter the values of 
the several fractions? Why* not? When the numbers are small, 
how may the work be perfonned f t 

8. Reduce 2|-, and •} of ^' to a common denominator. 

2j=4;andiof^A- 
I and t^«Sf and ^; the answers. 
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^ 4. Reduce ^jo{^ and 4, to a common denominator. 

Ans, 

5. Reduce I-, W, and 37, to a common denominator. 

/?«.« ^?g 1080 nnH 22200 

•«^w. ^^, ^^ , ana *^fo^.» 

6. Reduce 4, fj, ^, to a common denominator. 

•«»«• Wi H> and ^iF- 

7. Reduce 71, 14-, ^, to a common denominator. 

8. Reduce 4J^, S^^ and 2^ of 5, to a common denomi- 
nator. Ans. 

$ 9S» Note 1. It is oflen convenient to reduce frac- 
tions to a common denominator by multiplying the nume- 
rator and denominator of each fraction by such a number 
as shall make the denominators the same in both. 

' EXAMPLES. 

1. Let it be required to reduce ^ and |- to a copimon 
denominator. 

We see at once that if we multiply the numerator and 
denominator of the first fraction by 3, and the numerator 
and denominator of the second by 2, that they will have 
a common denominator. 

The two fractions will be reduced to f and f. 

2. Reduce ^ and |- to a common denominator. 

If we multiply both terms of the first fraction by 3 and 
both terms of the second by 5, we have 

i=T?» and 1=^. 
8. Reduce ^, ^^ and f to a common denominator. 

Ans. ^9 1^ ^ 
4w Reduce f , ^ A' ^^ ^ common denominator. 

Jiru. 

$96. Note 2. To reduce fractions to their least 
common denominator^ we have the following 

RUXE. 

I. Find the least common multiple of the denominators a$ 
tft § 87 and it will be the least denominator sought. 

II. Multiply the numerator of each fraction hy the quotient 
arises from dividing the conmon multiple dril tiut d^r 



( 
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nominator^ and the products will he the numerators of the 
required fractions ; under which write the least conmm 
denominator* 

SXAMPLE8. 

1. Reduce f, { and f to their least ccMiimon denooii 
nator. 

OP&RATION. 

g)7--8-^6 
7. .4. -a and 3x4x7x2ssl68 the leastconk- 

mon denominator. 

^^X3=24x3=72 1st numerator. 



7 
168 



X 5=21x5= 105 2nd numerator. 
8 

168 



X 2 =28 X 2 = 56 3rd denominator. 



6 

^^' risj m and ^. 

2. Reduce ^9 f and ^ to their least common denomi- 
nator, ^ns. If, ^ and -^j. 

3. Reduce 14^) 6| and 5^, to^ their least common de- 
nominator. Ans. 

4. Reduce -^j -^^ and f to their least common denomi- 
nator. Jlns. 3^^, ^, fl^. 

5. Reduce ^^, 4%^ ^, to their least common denomi- 

Mtor. 'An*.^,^\,m 

6. Reduce 44, 3f{, 41 and 8 to a common denominator. 

JinJt 1<L 606 450 80~ 

•an*. xTfiyj j^o, yqq, TTf 



7. Reduce 3^, 4^, 8j\, 14^, to theu least common 
denominator. Ans, 

8. Reduce ^, |, f , and f to fractions having the least 
common denominator. Jlns. A, j^, ^, ^, 

9. Reduce f, }, |, and -^ to fractions havmg the least 
common denominator. Jlns. |^, |§, |^, g-{. 

10. Reduce ^9 19 ^9 {9 H^ and ^ to equivueut fractions 
having the least common denominator. 

•^n*- H. H. il» U» ll» If 

^. How do you reduce fractions to their least comTnon denomiiuiter t 
Does this reduction affect the vaVuea oi x\i.q li«&Vtfnia\ 



/ 
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REDUCTION OF DENOMINATE FRACTIONS. 

$ 97. We have seen § 4:S^ that a denominate number 
is one in which the kind of unit is denominated or 
expressed. For the same reason, a denominate fraction 
is one which expresses the kind of unit tliat has been* 
divided. Such unit is called the unit of the fraction. 
Thus, |- of a £ is a denominate fraction. It expresses 
that one £ is the unit which has been divided. 

The fraction f of a shilling is also a denominate fraction, 
in which the unit that has been divided ia one shilling. 
These two fractions are of di&rent denominations, the 
unit of the first being one pound, and that of the second, 
one shilling. 

Fractiom^ therefore^ are of the same denammation when 
they express parts of the same unit^ and of different denomi" 
nations when they express parts of different units. 

Reduction of denominate fractions consists in changing 
their denominations without altering their values. 

Q. What is a denominate number ? What is a denominate fraction f 
What is the unit called 7 In two-thirds of a pound, what is the unit ? 
In three-eighths of a shillings what is the unit 7 In one-half of a foot, 
what is the unit 7 When are fractions of the same denomination^ 
When of different denominations 7 Are one-third of a jC and one- 
fourth of a ;C of the same or different denominations 7 One-fourth of a 
£ and one-sixth of a shilling 7 One-fifth of a shilling and one- half of a 
penny? What is reduction? How many shillings in a JC? How 
manyinjC2? In3t In4t How many pence in 1« ? In 2? In 3 7 
In ^ 8dt In 3« 6df 7 In 5s 8c2? How many feet in 3 yards 2/1.7 
How many inches 7 

CASE I. 

§ 98* To reduce a denominate fraction from a lower 
to a higher denomination. 

RITIiES. 

I. Consider how many units of the given denomination 
make one unit of the next higher^ and place 1 over that num- 
her forming a second fraction, 

IL Then consider how many units of the second denomi- 
nation make one unit of the denomination next higher^ and 
place 1 o/ver that numher forming a third f ruction ; and so 
any to the denomination to which you would reduce. 
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III. Connecl all the fractums together j forming a com- 
pownd frtutUm ; then reduce the compound fraction to a 
$mple one by Case V. 

XZAMPLBS. 

L Reduce |^ of a penny to the fraction of a dS. 

OPBRATIOir. 
j of ^ of ^^£r,l^ 



The given fraction is ^ of a 
penny. But one penny is equal 
to ^ of a shilling : hence ^ of 
a penny is equal to ^ of ^ of a shilling. But one 
shilling is equal to ^ of a pound : hence -|^ of a penny 
is equal to |^ of ^ of ^ of a J8=£^. The reaison 
of the rule is therelbre evident 

2. Reduce f of a barieycom to the denomination of yards. 



OPERATION. 

I of iof^of|=y|^ yards. 



Since 3 barleycorns 
make an inch, we first 
place 1 over 3 : then as 
12 inches make a foot, we place 1 over 12, and as 3 feet 
make a yard, we next place 1 over 3. 

O, How do you reduce a denominate fraction from a lower to a 
Mgner denomination? What ia the first step? What the second? 
What the third? 

3. Reduce |<» avoirdupois to the denomination of tons. 

•^w*. -rj-^^T. 
4« Reduce | of a pint to the fraction of a hogshead. 

Ans, hhd. 

5. Reduce ^s ^^^ shilling to the fraction of a J6. 

•Ans, £3^* 

6. Reduce ^ of a farthing to the fraction of a £. 

t^ns. ^Wiif* 

7. Reduce f of a gallon to the fraction of a hogshead. 

Ans. -^jhhd 

8. Reduce f of a shilling to the fraction of a £. 

Ans, £ 
0. Reduce ||^ of a minute to the fraction of a day. 

10. Reduce f of a pound to the fraction of a cwt. 

Jins. ewl 

11. Reduce -J^ of an ounce to the fraction of a ton. 
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CASB II. 

§ 99. To reduce a denominate fraction from a higher 
lo a lower denomination. 

RUI.E. 

I. Consider how many units of the next lower denomination, 
make one unit of the given denomination^ and place 1 under 
that number forming a second fraction. 

II. Then consider how many units of the denomination 
still lower make one unit of the second denomination and 
place 1 under that number forming a third fraction^ and 
so on, to the denomination to which you would reduce. 

III. Connect all tlic fractions together^ forming a comr 
pound fraction. Then reduce the compound fraction to a 
simple one by Case V. 

EXAMPLES. 

1. Reduce ^ of a JS to the fraction of a penny. 

In this example 1 of a pound ! operation. 

iflequaltoiof20shillmg8. But | of y of y=^fi^. 
I shilling is equal to 12 pence; 

hence ^ of a jSal of y of y ssl^^. Hence the reason 
of the rule is manifest. 

Q. What do you first do in reducins a denominate fraction to a 
lower denomination 7 What next f What next ? 

2. Reduce l^cwt. to the fraction of a pound. 

Jlns. ^s^lh. 

3. Reduce ^ of a £ to the fraction of a penny. 

Jins.'^d. 

4. Reduce ^ of a day to the fraction of a minute. 

dns. 480ni. 

5. Reduce | of an acre to the fraction of a pole. 

Jlns. P. 

6. Reduce -f of a JS to the fraction of a farthing. 

Jins. ^-^far. 

7. Reduce j^ of a hogshead to the fraction of a 
gallon. Ans. ^gal. 

8. Reduce -^ of a hushel to the fraction of a pint 

Ans. ^pt. 

9. Reduce f of a day to the fraction of a second. 

Ans. sec 
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10. Reduce f of a tun to the fracu* n oi a gill. 

CASE III. 

$ lOO. To find the value of a fractioL in integers of a 
less denomination. 

I. Reduce the numerator to the next lower denominaiiony 
mid then divide the result hy the denominator, 

11. If there he a remainder^ reduce it to the dettominaium 
Ml lessy and divide again by the denominator. Proceed in 
the same way to the lowest denomination. The seoeral quo- 
lients^ being connected together^ toill form the equivalent 
denominate number. 

EXAMPLES. 

1 What is the value of } of a £ ? 

OPERATIOir. 

2 
20 



We first bring the pounds to 
shillings. This gives the fraction 
^ of shillings, which is equal to 
13 shillings and 1 over. Reducing 
this to pence gives the fraction ^ 
of pence, which is equal to 4 pence. 



3)40 



I3s. 



. 1 Rem. 
12 



3)12 



4d. 



Ans. I3s4d. 



Q. How much is one-half of a jC ? One-third of a shillirij^ 7 One* 
halt of a penny ? How much is one-half of a lb. Avoirdupois f One- 
fourth of a ton ? One-fourth of a cwt. 7 One-half of a quarter ? One- 
fourth of a quarter ? O ne-se venth of a quarter ? ne-fourteenth of a 
quarter 7 One-twenty-eighth of a quarter 7 How do ^ou find the 
value of jBt fraction in terms of integers of a less denomination ? 

: 2. What is the value of ^Ib. troy ? Ans. 9oz. I2pwt. 

3. What is the value of ^ of a cwt,? Ans. Iqr. lib. 

4. What is the value of | of an acre ? Ans. 2R. 20P. 

5. What is the value of ^ of a £ ? Ans. s d, 

6. What is the value of f of a hogshead ? 

Ans. 52gal 2qt 
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7. What, is the value of l^ of a hogshead ? 

Ans. gal. qt. 

8. What is the value of f of a guinea. Ans. 4s, Sd. 

9. What is the value of f of a lb. Troy ? 

Ans. az. ptct. 
10. What is the value of ^ <^ a tun of wine ? 

Ans. 3Jihd. 31 gal. 2qt 

CASK IV. 

§ 101. To reduce a denominate number to a fraction 
of a given denomination 

RUtE. 

Reduce the number to the lotoest denomination mentioned 
,in it : then if the reduction is to be made to a denomination 
stUl less^ reduce as in Case 11. ; but if to a higher denomi- 
nation reduce as in Case I. 

EXAMPLES. 

1. Reduce 4s Id to the fraction of a £. 

We first reduce the 
given number to the 
lowest denomination 



OPERATION. 

4s 7d=56d. 



ThenySS of A of A=<£^. 



named in it^ viz. pence. a -pss 

Then aa the reduction ^^' ^'^r^' 

is to be made to pounds, a higher denomination, we reduce 
by Case I. 
2. What part of a bushel is 2pk. 3qt. 



OPERATION. 

2pk. 3qt.^l9qt. 
19 of i of i=H*«- 



We first reduce to quarts, this 
being the lowest denomination. 
We then reduce to bushels by 
Case I. 

3. Reduce 2 feet 2 inches to the fraction of a yard. 

Ans. {iyd. 

4. Reduce 3 gallons 2 quarts to the fraction of a hogs- 
head. Ans. ^Mid. 

5. Reduce Iqr. lib. to the fraction of a hundred. 

Ans. cvjt. 

6. What part of a hogshead is 3^^ Ipt. ? Ans. ■^. 

7. What part of a mile is 6//. 7in. ? Ans. ^^^^ 

8. What part of a mile is 1 inch ? Am. ^vk^^ 

7# 



152 ADDITION OF 

9. What part of a month of 30 dajs, is 1 honr 1 minute 
1 second? ^ns. 

10. What part of 1 day is dhr. dmu ? ^ns. ^l^. 

11. What part is 3Ar. 3m. of two days ? Of 3 ? Of 4? 
Of 10 ? Of 25 ? 



ADDITION OF VULGAR J'RACTIONS. 

§ 103* Addition of integer numbers teaches how to 
express all the units of several numbers by a single number. 
* Addition effractions teaches how to express the value of 
several fractions by a single fraction. 

It is plain, that we cannot add fractions so long as they 
have different units : for, 4 of a J8 and ^ of a shilling 
make neither £l nor 1 shilling. 

Neither can we add parts of the same unit unless they 
are like parts ; for ^ of a J^ and | of a £ make neither } 
of a jS nor | of a J. But ^ of a iS and |^ of a £ may be 
added : they make | of a £, So, ^ of a £ and | of a £ 
make f of a J6. 

Hence, before fractions can be added, two things are 
necessary. 

1st That the fractions be reduced to the same denond" 
nation. 

2nd. TJuU they he reduced to a common denomimUor. 

Q. What does addition of integer numbers teach ? What does 
addition of fractions teach ? What two thiii^s are necessary before 
fractions can be added ? Can one-half of a x be added to one-half of 
a shilling without reduction T Can one-half be added to one-fourth 
without reduction f 

CASK 1. 

§ 103. When the fractions to be added are of the 
same denomination and have a common denominator. 

RinLR 

Jldd the numerators together^ and place their sum over the 
common denominator: then reduce the frctction to its lou>est 
terms^ or toils equivalent mixed numMr. 
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OPERATION. 

1-1-3-1.6+3=13 
Hence, ^'=sum. 



EXAMPLES. 

1. Add 1, f,'|, and I together. 
It is evident, since all the parts 

are halves, that the true sum will 
be expressed by the number of 
halves : that is by thirteen two's. 

Q, When the fractions are of the same denomination and have a 
common denominator, how do you find their sum ? What is the sum 
of one-third and two-thirds 7 Of three-fourths, one-fourth, and four- 
fourths 1 Of three-fifths, six-fifths, and two-fifths ? Of three-sixths, 
teyen-sixths, and nine-sizthB 7 Of one-eighth, three-eighths and four- 
dghthfl f 

2. Add I of a j8, f of a d8, and f of a £ together. 

3. What is the sum of f +^+|+y + V*- ^^' V= V- 

4. What is the sum of ^-f^-f^-f^-f^. ^ns, 2. 

CASE II. 

f 104. When the fractions are of the same denomi- 
nation but have different denominators. 

RiriiB. 

Reduce eompound fractions to simple ones^ mixed numbers 
te improper fractions^ and all the fractions to a common 
denominator. Then add them as in Case L 

EXAMPLES. 

1. Add ^, ^, and } together. 

By reducing to a com- 
mon denominator the new 
fractions are 



OPERATION. 

6x3x5=90 1st numerator. 
4 X2 X 5=40 2nd numerator. 
2x3x2:=12 3rd numerator. 
2 X 3 X 5 := 30 the denominator. 



to • SIT • iJ — 3ir» 

which, by reducing to the 
lowest terms becomes 4}^. 

Q, How do you add fractions which have different denominators f 
How do you reduce fractions of different denominators to equivalent 
fractionfi having a common denominator? 

2. Add } of a dS, } of a £, and f of a £ together. 

Ans. £m^£l^=£l^' 
8. Add together |, ^, 4^, and 6^. Ans, lOl^l. 
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4. Find the least common denominator (see § 96), 

and add the fractions ^, f , |, and ^, Ans, 

5. Find the least common denominator and add -^^ |, 
I, and ^. Ans. 1^. 

Note. § lOS. When there are mixed numbers, instead 
of reducing them to improper fractions we may add the 
whole numbers and the fractional parts separately, and 
then add their sums. \ 

6. Add 19j, 6f, and 4^ together. 

OPERATION. OPERATION. 

Whole numbers. Fractional parts. 

19+6+4=29. f+J+|=^=l^ 

Hence, 29+l^»30^, the sum. 

7. Add 3^, 6f 8^9 and 65f . Am. fi4fH 

CASS III. 

§ lOO. When the fractions are of di0brent deiiomi- 
nations. 

RU1.B. 

Reduce the fractions to the same denammatuML Tlieu 
reduce all the fractions to a cofnmon denomineUor^ and ihen 
add them as in Case I, 

EXAMPLES. 

1. Add f of a i) to f of a shilling. 

f of a de=f of ^^» V> of a shiUing: 

Then, V+f = W+il= W*=¥«=14« 2d. 

Or, the f of a shilling might have been reduced to the 
fraction of a iS thus, 

f of ^=t|^ of a £^^ of a £. 

Then, ^+^=z^+^=:^ of a Jg : which being re- 
duced by § loo, gives 14^ 2d. Ans. I4s. 2d, 

2. Add f of a yard to | of an inch. 

^ns. iUyds. or 14^^ 

3. Add )- of a week, ^ of a day, and ^ of an hour 
together. Ans. da. hr. 

4. Add 1^ of a cv>t., S^lh and 3^^^;. together. 

Ans. 2qr. I7lb. l^^ 
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0. Add 1} miles^ ^ furlongs, and 30 rods together. ^ 

Ans, Ifn. 3fur» 18rd. 

Note. The value of each of the fractions may be found 
separately, and their several values then added. 

6. Add f of a year, ^ of a week, and -{^ of a day togethw. 

f of a year =f of ^^ days^219 days. 
J of a week=^ of 7 days =» 2 days 8 hours. 
^ of a day = - - - - 3 hours. 

Ans. 22lda. llAr. 

7. Add f of a yard, f of a foot, and j^ of a mil^ together. 

Ans. yd. ft, in, 

8. Add f of a cir^ ^ of a lb. IBoz. and ^ of a cwL 6lh. 
together. Ans. IcwL Iqr, 27 lb. 13o£ 

Q. How do you add fntctionfl of different denominations f What it 
the second 'method f 

SUBTRACTION OF VULGAR FRACfTIONS. 

§ 107. It has been shown (see § 1 OS), that before 
fractions can be added together, they must be reduced to 
the same unit and to a common denominator. The same 
reductions must be made before subtraction. 

Subtraction of Vulgar Fractions teaches how to take a 
less fraction from a greater, 

Q. Can one-third of a shilling be subtracted from one-third of a jC 
without reduction ? Can one-fourth of a shilling be subtracted from 
one-fifth of a shilling? What redactions are necessary before sub- 
traction ? What is subtraction ? 

CASE I. 

§ 108. When the fractions are of the same denomina- 
tion and have a common denominator. 

RUI.E. 

Subtract the less numerator from the greater and place 
the difference over the common denominator, 

EXAMPLES. 

1. What is the difference between f and f ?^ 
Here we have 5 — 3aa2 : hence, f ^the differenee. 
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2. What is the di^rence between |f| and ^^. 

8. From f^^ take l^. Ans. U|. 

4. From |f^ take mi, Ans. 

6. From 41?^ ^^e |^. Ans. i Jffi. 

CASB II. 

§ 109. When the fractions are of the same denomina- 
tion, but have different denominators. 

RULE. 

Reduce mixed numbers to improper fractions^ compound 
fractions to simple ones^ and all the fractions to a common 
denominator : then subtract them as in Case L 

EXAMPLES. 

1. What is the difference between f and j^? 

Here, f—i=|—|=|=f answer. 

Q. How do you subtract fractions which have the same unit but dif- 
ferent denominators 7 What is the difference between one-half and 
one-third 7 

2. What is the difference between 12^ of ^ and 2 ? 

Ans. ^. 

3. What is the difference between 2^ of a j£, and ^ 
of a £ ? Ans, £ s. 

4. From | of 6, take Jf of f Ans. J|. 
6. From | of f of 7, take | of |. Ans. 

6. From 37{i, take 3f of J. Ans. S^^. 

CASE III. 

§ 110. When the fractions are of different denomi- 
nations. 

RUI.S. 

Reduce the fractions to the same denomination: then 
reduce them to a common denominator^ after which subtraei 
as in Case I. 

EXAMPLES. 

1. What is the difference between ^ of a £, and | of a 
shilling ? 

J of a shilling^^ of -j^^^ of a dS. 
Then, i_^=:|£_^«|| of a £^9* Sd. 
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(f^ How do you subtract, fractions which are of different denomi* 
nations T 

2. What is the difference between ^ of a day and } of 
a second ? Ans. 1 ihr, 69m. 59|«6c. 

3. What is the difference between f of a rod and |- of 
an inch? Ans, 10 ft, ll^in. 

4. From If of a Ih, troy weight, take ^ of an ounce. 

Ans. 

5. What is the difference between -f^ of a hogshead| 

and ^jf of a quart? Ans. IGgal, 2ql. IpL S^^gi. 

6. From ^ of a £ take f of a shilling? Ans. s. d. 

7. From f 02;. take ^pwt. Ans. 1 Ipwt 3gr, 

8. From 4^cwL take ^y^lh. 

Arts, ^cwU \qr, 15Z&. \oz, 9§^(2r. 

MULTIPLICATION OF FRACTIONS. 

§111. John gave j^ of a cent for an apple. How 
much must he give for 2 apples ? For 3 apples ? For 4 ? 
For 6? For 6? For 7? For 8? For 9? 

Charles gave f of a cent for a peach ? How much 
must he give for 2 peaches ? For 3 ? For 4 ? For 5 ? 
For 6? 



EXAMPLES. 

1. Multiply the fraction |- by 4. 

When it is required to mul- 
tiply a fraction by a whole 
number, it is required to in- 
crease the fraction as many 
times as there are units in the 
multiplier, which may be done 
by multiplying the numerator 
(see § 80), or by dividing the denominator (see § 83)« 

CASE I. 

t 

§ 113. To multiply a fraction by a whole number. 

RurE. 

Multiply the numerator^ or divide the denominator hy the 
vhole number. 



OPERATION. 

or by dividing the deno- 
minator by 4, we have 



Jlns, 


Z^. 


Ans. 


^. 


Jins. 


^iF. 


Jins. 




Arts. 


^^mi' 
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2. Multiply ^ by 12. 

3. Multiply ^ by 7. 

4. Multiply W ^y ^• 

5. Multiply V^ by 6. 

6. Multiply fJI by 49. 
Q. How do you multiply a fraction by a whole number T 

§ 1 13. Note. When we multiply by a fraction it is 
required to repeat the multiplicand as many times as there 
are units in the fraction. 

For example, to multiply 8 by f is to repeat S, f tunes; 
that is, to take f of 8, which is 6. 

Hence, when the multiplier is less than 1 we do not take 
the whole of the multiplieand^ hut only such a part of it as 
the fraction is of unity. For example, if the multiplier be 
one-half of unity, the product will be half the m^tiplicand : 
if the multiplier be ^ of unity, the product will be one-third 
of the multiplicand. Hence, to multiply by a proper fraction 
does not imply increase^ as in the multipliceUion of whoU 
numbers. 

Q. What is required when we multiply by a fraction ? What ii 
the product of 8 multiplied by one-halft By one-fourth 7 By one- 
eighth 7 By three-halves f By six-halves ? what is the product of 9 
multiplied by one-half 7 By one-third 7 By one-sixth 7 By one-ninth 7 
When the multiplier is less than 1, how much of the multiplicuid 
is taken 7 D oes the multiplication by a proper fraction imply increase 7 

CASB II. 

§ 114. To multiply one fraction by another. 

EXAMPLES. 

1. Multiply! by f 



OPERATION. 



In this example | is to be 
taken ^ times. That is, \ is 
first to be multiplied by 5 and the 
product divided by 7, a result which is obtained by multi- 
plying the numerators and denominators together. 

Hence, we have the following 

Reduce all the mixed numbers to improper fractions^ and 
all compound fractions to simple ones: then multiply ths 
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numerators together for a numerator j and the denominators 
together for a denominator, 

Q, What is the product of one-sizth by one-seyenth f Of three- 
firarths by one-half? Of mz-ninths by three-fifths f Ghre the general^ 
rule for the multiplication of fractions. 

2. Multiply i of f by 8J. 
We first reduce the 



compound fraction to the 
simple one ^^ and then 
the mixed number to the 
equivalent fraction H^ ; af- 
ter which) we multiply the 
numerators and denominators together. 

3. Multiply 5J by f 

4. Multiply |i by I of 9. 
6. Multiply ^ of 3 of J by 15^. 
6. Multiply f by f of f 



OPB RATION. 

Hence, ^XV=^T^=J4» 



Ans, ff . 



Ans, f i=f 
Ans. 8^. 
Ans. ||. 
Ans. 

7. Required the product of 6 by ^ of 5. Ans, 20. 

8. Required the product of } of f by | of 3f . Ans. ff . 

9. Required the product of 3^ by 4^. Ans. 14^. 

10. Required the product of 5, f? f of f and 4^. 

. Ans. 

11. Required the product of 4J, f of ^ and 18|^. 

Ans, 9jj^. 

12. Required the product of 14, f , | of 9 and 6f . 

Am. 

§ lis. Note. In multiplying by a mixed number, 
we may first multiply by the integer, then multiply by the 
finu^tion, and then add the two products together. This is 
the best method when the numerator of the fraction is 1 



EXAMPLES. 



.1. Multiply 26 by 3J. 

We first multiply 26 by 3 : the 
product is 78. Afterwards we mul- 
tiply 26 by 4: the product is 13: 
hence the entire product is 91. 



OPERATION. 

26 
3 



78 
26x^==l3 



91 Ans. 
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2. Multiply 48 by 8|. 



We first multiply by 8, and then 
add a sixth. 



OPERATION. 

48x8»d84 
48 xi- .8 



392 jSm 



3. Multiply 67 by 9^. Arts. 608^ 

4. Multiply 842 by 7^. Jins.. 6987| 

5. Multiply 3756 by ^. Jns. 12019f 

6. Multiply 2056 by 5|. Ana. 

Q, How may you multiply by a mixed number ? When is this the 
best method ? 

APPLICATIONS. 

1. What will 7 yards of cloth cost at $f per yard ? 

tdns. 1(5}. 

2. What will 32 gallons of brandy cost, at 9l-| per 
gallon? Ans, $36. 

3. If lib. of tea cost $1|, what will e^Ib. cost ? 

Jlns. $ 

4. What will be the cost of 17^ yards of cambric at 2j 
shillings per yard ? •Ans, J£2 ds 9d. 

5. What will 15^ barrels of cider c^me to at ^ per 
barrel? ^ns. $45i^. 

6. What will 3f boxes of raisins cost at $2^ per box ? 

•Sns, $8^. 

7. What will 15^ barrels of sugar cost at 17;}^ dollan 
per barrel ? Ans. $ 

8. What will 8f cords of wood cost at ♦3f per cord? 

Jins. tl4^ 

DIVISION OF VULGAR FRACTIONS. 

§ 1 1 6. We have seen that division of integer numbers 
explains the manner of finding how many times a less 
number is contained in a greater. 

In division of fractions, the divisor may be larger than 
the dividend, in which case the quotient will be less than 1. 

For example, divide 1 apple into 4 equal parts. 

Here it is plain that each part will be |^ ; or that the 
dividend will contain the divisor but \ times. 
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Again, divide ^ of a pear into 6 equal parts. 

If a whole pear were divided into 6 equal parts each 
part would be expressed by ^. But since the half of the 
pear was divided, each part will be expressed by ^ of ^ 
or^^. 

When we divide a fraction by a. whole number we are 
to divide the fraction into as many equal parts as there are 
units in the divisor, and this may be done by dividing the 
numerator as in § 8 1 , or by multiplying the denominator 
as in § 83. 

Q. What does division of whole numbers explain ? In division of 
fractions may the divisor exceed the dividend ? How will the quotient 
then compare with If If an apple be divided in 2 equal parts, what 
will express each part t If haU an apple be divided into 4 equal parts 
what will express one of the parts? What is one-half of one-naif? 
What is one-sixth of one-half? One-sixth of one-fourth? One- 
seventh of three-fourths ? O ne-eightfa of one-half ? One-ninth of one- 
third? One-tenth of two-thirds? 

CASE I. 

§ 1 IT. To divide a fractioti by a whole number. 

Divide the numerator or multiply the denominator hy the 
whole number. 

KZAMPLBS. 



1. Divide f by 2. 

In the first operation we 
divide the fraction by mul- 
tiplying the denominator: in 
the second we divide the 
numerator, giving the same 
result in both cases. 



OPERATION. 

4 4 4 2 

4 2)4 2 

or 5-^-2= -g-g 



2. Divide Jf by 9. Ani. M==»A- 

3. Divide ^V by 15. Ans. 4f|=fi 

4. Divide fff| by 10. ^ns. 

ft. Divide iV^ by 15. ^ns. rfjfy. 

Q, flow do you divide a fraction by a whole Dnmboct 
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Ist OPERATION. 

10 vQ — ,80 1 



2lld OPERATION. 

10.^.6. 6)10 2 

T4 * 8 — 8 )T4 — 3* 



CASE II. 

§ 118* To divide one fraction by another. 

EXAMPLES. 

1. Divide ^ by f . 

If the divisor were 5 the quo- 
tient would be ^^. But, since 
the divisor is | of 5 the true quo- 
tient must be 8 times y^^, for the 
eighth of a number will be con- 
tained in the dividend 8 times 
more than the number itself. In 

this operation We have actually multiplied the numerator 
of the dividend by 8 and the denominator by 5 : that is, 
we have, inverted the terms of the divisor and nmUiplied 
the fractions together. 

Since multiplying the denomina- 
tor by 5 is the same as dividing the 
numerator, and multiplying the nu- 
merator the same as dividing the 
denominator, we may, if we please, divide 10 by 5 and 24 
by 8. 

Hence, for the division of vulgar fractions we have the 
following 

Reduce compound fractions to simple ones^ and whoU 
numbers to improper fractions ; then divide the numerator 
by the numerator and the denominator by the denaminatofj 
if they will exactly divide : butifnot^ invert the terms of the 
divisor J and then multiply the divisor and dividend together. 

Q, How do you divide one vulgar fraction by another f 

EXAMPLES. 

1. Divide J^ by |. 

Here we divide the numerator by 
the numerator, and the denominator by 
the denominator. 

Here, we have inverted the terms 
of the divisor and multiplied the 
fractions together. 



1st OPERATION. 



8) 
6) 



2nd OPERATION. 

il -5-1 is equal to 

10 v« 8 1 
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ivide i by ^. Jins. 8, 

ivide J by ^. w^iw, 

e division of fractions we should note the follow- 

iciples. 

When the dividend is just equal to the divisor, the 

t will be 1. 

When the dividend is greater than the divisor, the 

t will be greater than 1. 

When the dividend is less than the divisor, the 

t will be less than 1. 

The quotient will be just so many times greater 

as the dividend is greater than the divisor. 

The quotient will be just as many times less than 

le dividend is less than the divisor. 

>w do you divide one fraction by another t When will the 
be 1 ? When greater than 1 ? When less than 1 7 When 
ban 1, how many times greater? When less than 1, how 
nes less? 



ivide ^ by \, 


Ans. 


f 


ivide 3J by J. 


Ans. 


29^, 


ivide lej of J by 4f 


Jins, 


m 


ivide 44^ by |^|. 


Ans. 




ivide 371i by ^. 


Ans. 


370Jff 


ivide ^ by Tih- 


Ans. 


30i«H. 


ivide ^ of § by 1 of J. 


Arts. 


f 


ivide 5 by -^. 


Arts. 




iivide5205^by^ofOL 


Ans. 


71J. 


ivide 100 by 4}, 


Arts. 


20^. 


ivide I of 1 by f . 


Ana. 


H- 


livide f of 50 by 4f 


Am, 




livide 14| of J by 3^ of 6. 


Ana. 


AW 



APPUCATIONS. 



APPUCATIONS. 

' lib, of sugar cost W oiz. dollar, what is the price 
md? 

-i-7«=3% of fl; or ^ of ifP cents«V]?/=«8^- 

•/Ins. 8^ce«U« 
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2. If ^ of a dollar will pay for lO^lh of nails, how 
much is the price per pound ? J3ns. $ 

3. If ^ of a ymrd of cloth cost $3, what is the price per 
yard? Ans, $5}. 

4. If (^211 will buy 7^ barrels of apples, how much 
are they per oarrel ? Ans, $2^. 

5. If 4^ gallons of molasses cost $2f , how much is it 
per quart? - Ans, cU, 

6. If \\hhd, of wine cost $250^, how much is the wine 
per quart? Ans, 9^U=^^^i^iCt$, 

7. If eight pounds of tea cost 7| of a dollar, how much 
is it per pound ? » ^ Aiis, 95^cto. 

8. In 8^ weeks a family consumes 1 65f pounds of but- 
ter : how much do they consume a week ? Ans, I9^^lh, 

9. If a piece of cloth containing 176| yards cOsts $375| 
what does it cost per yard ? Ans. $ 



DECIMAL FRACTIONa 

§ 1 19. If the unit 1 be divided into 10 equal parts the 
parts are called tentJiSj because each part is one-tenth of 
unity. 

If the unit 1 be divided into one hundred equal parts, 
the parts are called hundredths^ because each part is one 
hundredth of unity. 

If the unit 1 be divided into one thousand equal parts, 
the parts are called thousandths^ because ^ch part is one 
thousandth of unity : and we have siniilar expressions for 
the parts, when the unit is diyided into ten thousand, oii« 
hundred thousand, &c., equal parts. 

The division of the unit into tenths, hundredths, thou- 
sandths, &c., forms a system of numbers called Decimal 
Fractions. 

DECIMAL FRACTIONS. 

Four-tenths, -----,---- ^. 
Six-tenths, ---------- ^^ 

Forty-five hundredths, ------- .^^ 



125 thousandths, --•--•-- i^^* 



1047 ten ttiousandths, 'f^^- 
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om which we see, that in each ease the denominator 
I denomination or naxae to the fraction ;x that is, 
mines whether the parts are tenths, hundredths, 
Eiandths, &c. 

When the unit 1 is divided into 10 equal parts, what is each part 
. r What is each part called when it is divided into 100 equal 
r When into 1000? Into 10,000, &c.7 How are decimal frac- 
formed f What gives denomination to the fraction! 

ISO. The denominators of decimal fractions are 
)m set down. The fractions are usually expressed 
leans of a point, or comma, placed at the left of the 
erator. 

Iius, four-tenths, - - - - ,4 

forty-five hundredths, - - ,45 

125 thousandths, - - - ,125 

1047 ten thousandths, - - ,1047 

he denominator' of every decimal fraction, however, 
ways understood. It is a unit 1 mth as many ciphers 
xed as there are places of figures in the numerator, 
he place next to the decimal point is called tenths ; 
lext place to the right, the place of hundredths; the 
, the place of thousandths; and so on for places 
ler to the right, according to the following Table. . 

DBCDIAIi NUMERATION TA9I.B. 




< as |h 9h {tj s H 



is read 4 tenths. 

\ 4 . . 64 hundredths. 

> 6 4 - - 64 thousandths. 

17 5 4 - - 6754 ten thousandths. 

f 1 2 3 4 - - 1234 hundred thousandthii 

10 7 6 5 4 - - 7654 mUlionths. 

10 4 3 6 4 . 43604 ten miUionths. 
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Decimal fractions are numerated from the left hand to 
the right, beginning with the tenths, hundredths, &c^ as 
in the table. 

Q. Are the denominators of decimal fractions generally set down t 
How are the fractions expressed? Is the denominator understood t 
What is it ? What is the place next the decimal point called ? Tht 
next ? The third, &.c. ? Which way are decimals numerated? 

§ ISl* Let us now write and numerate the following 
decimals. 

Four-tenths, - - - - ,4. 

Four hundredths, - - - ,0 4. 

Four thousandths, - - - ,0 4. 

Four ten thousandths, - - - ,0 4. 

Four hundred thousandths, - - ,00004. 

Fourmillionths,- - - - ,0 0000 4. 

Four ten millionths, - - - ,0 00000 4. 

Here we see, that the same figure expresses different 
values, according to the place which it occupies. 

But ^of ^ '^ «<l«al ^ iOT=i9^- 

- A of xb - - - nnnF=>^04- 

- Aof T?nre - - - iir*inF«.0004. 

- A«f Tishns - - - nnJW=^00004. 

- A of mW - - - nnF*innr«i000004. 

- A of looooco - - - 1 00000 6o =iQQQQQQ^- 

Therefore^ the value of the places diminish in a tenfold 
proportion from the left hand to the right. 

Hence, ten of the parts in any one of the places, are 
equal to one of the parts in the place next to the lef\; that 
is, ten thousandths make one hundredth, ten hundredths 
make one-tenth, and ten-tenths a unit 1. 

This law of increase from the right hand towards the 
lefl, is the same as in whole numbers. Tlierefore^ whoU 
numbers and decimal fractions may be united by placing tht 
decimal point between them. 

Thus, 36,05 ^ thirty-six, and 95 hundredths. 

127,4 - 127 and four-tenths. 

163,03 - 163 and three hundredths. 

627,0047 - 627 and 47 ten thousandths. 
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A number composed partly of a whole number and 
partly of a decimal, is called a mixed number, 

Q. Does the value of a figure depend upon the place which it 
occupies ? How does the value change from the left towards the right ? 
WhiU do ten parts of any one place make ? HdW do they increase 
from the right towards the left? How may whole numbers be jomed 
with decimalH f What is a number caUed when composed ptu'tly of 
whole numbers and partly of decimals ? 

Write the following numbers in figures, «ad numerate 
them. 

1. Forty-one, and three-tenth* 41,3. 

2. Sixteen, and three millionths. 16,000003. 

3. Five, and nine hundredths. 5,09. 

4. Sixty-five, and fifteen thousanddis. 65^015. 

5. Eighty, and three millionths. 80,000003. 

6. Two, and three thousand millionths. 2,000000003. 

7. Foar hundred and ninety^two thousandths. 0,402. 

8. Three thousand, and twentynxie ten thousandths. 

9. Fortynseven, and tweitty^me ten thousandths. 

10. Fifteen hundred and three millionths^ 

11. Thirty-nine, aod six hundred amd forty thousandths. 

12. Three thousand, eifl^ht hundred and forty millionths. 

13. Six hundred and fiuy thousandths. 

14. Fifty thousand, and four hundredths. 

I64 Six hundred, and eighleen ten thousandths., 

16. Three miUioiitus*. 

17. Thirty-nine hundred thousandths. 

§ 133. The denominations of Federal Money will 
correspond to the decimal division, if we regard 1 dollar 
as the unit. For, the dimes are tenths of the dollar, the 
cents are hundredths of the dollar, and the mills, being 
tenths of the cent, are thousandths of the dollar. 

BXAMFLBS. 

1. Express $16, 3 dimes 8 cents and 9 mills decimally. 

Jhu. $16,389 

2. Express $95, 8 dimes 9 cents 5 mills decimally. 

8. fixpotM! $107, 9 dinsiea 6 cents 8 mills decimally. 

Jim. $107^08. 
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4. Express #47 and 25 cents decimally. Jlns, #47^5. 

5. Express $39,39 cents and 7 mills decimally. 

Jlns, $39,397. 

6. Express $12 and 3 mills decimally. •Ans. 

7. Express $147 and 4 cents decimally. Ans. $147,04. 

8. Express $148, 4 mills decimally. Ans, $148,004. 

9. Express four dollars, six mills decimally. Ans. 

Q. If the denominationB of Federal Money be expressed dedmally 
what is the unit f What part of a dollar is 1 dime ? What part of a 
dime is a centf What part of a cent is a millt What part of a 
dollar is 1 centt 1 mill f 

§ 1S3. A cipher is annexed to a number, when it is 
placed on the right of it If ciphers be annexed to the 
numerator of a decimal fraction^ the same number of 
ciphers must also be annexed to the denominator; for 
ih&te must be as many ciphers in the denominator as 
there are places of figures in the numerator (see § 130«) 
The numerator and denominator will therefore be multi- 
plied by the same number, and consequently the value of 
the fraction will not be changed (see § 84.) Hence, 

Annexing ciphers to a decimal fracHan does not dUeriU 
value. 

We may take as an example, 3s=:-^. If now we annex 
a cipher to the numerator, we must, at the same time, 
annex one to the denominator, which gives 

,30 = -f^Q by annexing one cipher, 
,300 = "nnnr ^Y annexing two ciphers, 
,3000=^ftft^ all of which are equal to ^=±,3. 

Also, ,5= ^«,50=^«,600=^^y^. 

Also, ,8= ,80==,800=,8000,».80000. 

Q. When is a cipher annexed to a nu?nberT Does the annezbg 
of ciphers to a decimal alter its value ? V/hy not 7 What does three - 
tenths become by annexing a cipher f WI lat by annexing two ciphers f 
Three ciphers? What ooes ,8 become by annexing a cipher? By 
annexing two ciphers ? By annexing thn e dphers ? 

§ 134. Prefixing a cipher is placing it on the left of ^ 
a number. If ciphers be prefixed to the numerator of a j 
decimal fraction, that is, placed at the left hand of the ^ 
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significant figures, the same number of ciphers' must be 
annexed to the denominator. Now, the numerator wiH 
remain unchanged while the denominator will be increased 
ten times for every cipher which is annexed, and the 
value of the fraction wUl be decreased in the same pro- 
portion (see § 83«) Hence, 

Prefixing ciphers to a decimal fraction diminishes its 
value ten times for every cipher prefixed. 

Take the fraction ,2=-^ as an example. 
,02=^^ by prefixing one cipher : 
,002=-^^ by prefixing two ciphers : 
,0002==^^ by prefixing three ciphers : 

in which the fraction is diminished ten times for every 
cipher prefixed. 

Also, ,03 becomes ,003 by prefixing one cipher ; and 
,0003 by prefixing two. 

Q. When is a cipher prefixed to a nomber? When prefixed to a 
decimal, does it increase the numerator ? Doss it increase the denomi- 
nator 7 What efiect then has it on the value of the fraction f What 
does ,5 become by prefixing a cipher ? By prefixing^ two ciphers I By 
prefixing three T What does ,07 become by prefixing a cipher f By 
prefixing two ? By prefixing three ? By prefixing four ? 

ADDITION OF DECIMAL FRACTIONS. 

§ 139. It must be recollected that only like parts of 
unity can be added together, and therefore in setting down 
the numbers for addition the figures occupying places 
of the same value must be placed directly under each 
other. 

The addition of decimal fractions is then made in the 
same manner as that of whole numbers. 

Add 37,04, 704,3 and ,0376 together. 

In this example, we place the tenths operation. 

under tenths, the hundredths under 37,04 

hundredths, and this brings the decimal 704,3 

points and the like parts of the unit ,0376 

directly under each other. We then 741 3776 

add as in whole numbers. 
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Hence; for addition of decimals we have the foUowing 

I. Set doum the numbers to he added so that tenths shall 
fall under tenths^ hundredths under hundredths^ ^c* This 
will bring all the decimal points directly under each other. 

II. Tlien add as in simple numbers and point off in the suniy 
from the right, handjso many places for decimals as are eqwd 
to the greatest number of places in any of the given numbers, 

Q. What parts of unity iiiay be added toeether ? How 60 yoa set 
down the numbers for addition 7 IIow will the decin^al points fall f 
How do you then add T How many decimal places do you point off 
in the sum ? 

EXAMPLES. 

1. Add 4,035, 763,196, 445,3741 and 91,3754 to- 
gether. Ans, 

2. Add 365,103113, ,76012, 1,34976, ,3549 and 61,11 
together. Ans. 428,677893. 

3. 67,407+97,004+4+,6+,06+,3=169,37I. 

4. ,0007+l,0436+,4+/)5+,047=l,5413. 

5. ,0049 + 47,04^6+37,0410+360,0039^444,0924. 

6. Required the sum of twenty-nine and 3 tenths, four 
hundred and sixty-five, and two hundred and twenty-one 
thousandths. Ana. 

7. Required the sum of two hundred dollars one dime 
three cents and nine mills, four hundred and forty dollars 
nine mills, and one dollar one dime and one mill. 

Ans. $641,249, or 641 dollars 2 dimes 4 cents 9 mUls.' 

8. What is the sum of one tenth, one hundredth, and 
one thousandth ? ^ Ans, 

9. What is the sum of 4, and 6 ten thousandths .' 

Ans. 4,0006. 

10. Required in dollars and decimals, the sum of one 
dollar one dime one cent one mill, sU dollars three mills, 
four dollars eight cents, nine dollars six mills, one hundred 
dollars six dimes, nine dimes one mill, and eiglit dollars 
six cents. Amis, $ 

11. What is the sum of 4 dollars 6 cents, 9 doUairsS 
niM9> 14 dollars 3 dimes 9' cents 1 mill, 104 dollars 9 
dknes 9 cents 9 millB, 999 dollars 9 dimes 1 mill, 4 mills, 
6 mUhy and 1 mUl ? Ans. $1 132,365. 
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SUBTRACTION OF DECIMAL FRACTIONS. 

$ 136. Subtraction of Decimal Fractions teaches hoii 
to find the difierence between two decimal numbers. 

EXAMPLES. 



1. From 3,275 take ,0879. 

In this example a cipher is annexed to 
the minuend to make the number of deci- 
mal places equal to the number in the 
subtrahend. This does not alter the value 
of the minuend (see § 133.) 

Hence, we have the following 



OPERATIOlf. 

3,2750 
,0879 

3,1871 



1. Set down the less number under tJie greater^ so that 
figures occupying places of the same value shall fall 
directly under each other. 

II. Then subtract as in simple numbers^ and point off in 
the remainder as mxiny places for decifnals as are equal tc 
the greatest number of places in either of the given numbers, 

Q. What does subtraction teach? How do you set down the 
BomberB for subtraction Y How do you then subtract ? How man} 
deeimal places do you point off in the remainder ? 

2. From 3295 take ,0879. ^ns. 3294,9121 

3. From 291,10001 take 41,375. Ans, 249,72501 

4. From 10,000001 take ,111111. ^ns. 9,888890 

5. From three hundred and ninety-si^, take 8 ten thou 
'sandths. Jlns, 

6. From 1 take one thousandth. Jtns. ,999 

7. From 6378 take one tenth. Jlns. 6377,9 

8. From 365,0075 take 3 millionths. 

Ans. 385,007497 

9. From 21,004 take 97 ten thousandths. 

^ns. 

10. From 260,4709 take 47 ten millionths. 

^ns. 260,4708953. 

11. From 10,0302 take 19 millionths. ^ns, 10,030181 

12. From 2,01 take 6 ten thousandths. Ana. 
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MULTIPLICATION OF DECIMAL FRACTIONS. 

EXAMFLES. 



OPERATION. 



§ 127. 1. Multiply ,37 by ,8. 

If we multiply the fraction ^^ by j^, 
we find the product to be ^^: and 
generally, the number of ciphers in the 
denominator of the product, will be 
equal to the number of decimal places in 
the two factors. 

2. Multiply ,3 by ,02. 

OPERATION. 

,Sxfi2:==^X^%^jio^=fi06 answer. 

To express the 6 thousandths decimally we have to 
prefix two ciphers to the 6, and this makes as many 
decimal places in the product as there are iii both multi- 
plicand and multiplier. 

Therefore, to multiply one decimal by another, we have 
the following 

Multiply as in simple numbers^ and point off in the product^ 
from the right hand^ as many figures for decimals as art 
equal to the number of decimal places in the multiplicand 
and multiplier ; and if there be not so many in tJ^fi product^ 
supply the deficiency by prefi^ng ciphers. 

Q. After multiplying, how many decimal placee will you point off in 
the product ? W hen there are not bo many in the product, what do 
you do T Give the rule for the multiplication of decimals. 

EXAMPLES. 

1. Multiply 3,040 by ,012. Ans. ,036588* 

(2.) (3.) 

Multiply 365,491 Multiply 496,0135 
by ,001 by 1,496 

•fliw. ,365491 Ans. 742,0361960 

4. Multiply one and one millionth by one thousanddi. 

Jhu. ,001000001 



\ 
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5. Multiply one hundred and forty^seven miUionths, by 
one millionth. ^ns, 

6. MiiUiply three hundred^ and twenty-seven hun- 
dredths by 31. Jlns, 9308,37* 

7. Multiply 31,00467 by 10,03962. 

^ns. 311,2751050254. 

8. What is the product of five-tenths by five-tenths. 

Jtns, 

9. What is the product of five-tenths by five thou- 
sandths, ^ns, ,0025. 

10. Multiply 596,04 by 0,00004. Ans. 

11. Multiply 38049,079 by 0,00008. Jlris. 3,04392632. 

§ 1S8. Note. When a decimal number is to be mul- 
tiplied by 1.0, 100, 1000, &.C., the multiplication may be 
made by removing the decimal point as many places to 
the right hand as th^re are ciphers in the multiplier, and 
if there be not so many figures on the right of the decimal 
point, supply the deficiency by annexing ciphers 



Thus, 6,79 multiplied by 



rio ] 


r 


100 




< 1000 


. = . 


10000 




100000 


\ 



Also, 370,036 multiplied by < 



no 

100 
1000 
10000 
100000 






67,9 

679, 

6790, 

67900, 

L 679000, 

3700,36 
37003,6 
< 370036, 
3700360, 
(^ 37003600, 



Q. How do you multiply a decimal number by 10, 100, 1000, &e. ? 
If mere are not as many decimal figures as there are ciphers in the 
multiplier, in^at do you do ? 

DIVISION OF DECIMAL FRACTIONS. 

§ 1S9* Division of Decimal Fractions is similar to 
that of simple numbers. 

We have just seen, that, if one decimal fraction be 
multiplied by another, the product will contain as many 
places of decimals as there were in both the factors. 
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Now, if this produet be dlTided by one of the factors Ae 
quotient will be the other factor (see § 3ff.) Hence, 
in division, the dividend must contain just as many 
decimal places as the divisor and quotient together. TbB 
quotient^ therefore^ will contain as many places as ^ 
dividend^ less those of the divisor. 



EXAMFLES. 

I. Divide 1,38483 by 60,21. 

There are five decimal places in 
the dividend, and two in the divi- 
sor: there must therefore be three 
places in the quotient : hence one 
must be prefixed to the 23, and the 
decimal point placed before it. 



OPERATIOir. 

60,21)1,88483(28 
12042 

18063 
18063 



^ns, ,023. 



Hence, for the division of decimals we have the 
following 

Divide as in simple mmhers^ and point off in the quotient^ 
from the right hand^ so many' places for decimals as the 
decimal places in the dividend exceed those in the divisor; 
and if there are not so many^ supply the deficiency by pre- 
fixing ciphers, 

Q. If one decimal fraction be multiplied by another, how. many 
decmial places will there be in the product ? How does the numbor 
of decimal places in the dividend compare with those in the divisor and 
auotient f How do you determine the number of decimal places in 
me quotient f If the divisor contains four places and the dividend six, 
how many in the quotient 7 If the divisor contains three places and 
the dividend five, now many in the quotient? Give the rule for th« 
division of decimals. 

EXAMFLES. 

1. Divide 2,3421 by 2,11. ^ns. 1,11. 

2. Divide 12,82561 by 3,01. j^tw. 

3. Divide 33,66431 by 1,01. Jtw. 88,331. 

4. Divide ,010001 by ,01. Ans. 

5. Divide 8,2470 by ,002. Ans. 4123,6. 
fi. What is the quotient of 37,57602, divided by 3? 

By j3 ? By ,03 ? By ,003 ? By ,0008 ? 
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7. What is the quotient of 129,76896, divided by 8? 
By ,08 ? By ,008 ? By ,0008 ? BJ^ ,00008 ? 

8. What is the quotient of 187,29900, divided by 9? 
By ,9 ? By ,09 ? By ,009 ? By ,0009 ? By ,00009 ? 

9. What is the quotient of 764,2043244, divided by 6 ? 
By ,06? By ,006? By ,0006? By ,00006? By ,000006? 

§ 130. Note 1. When any decimal number is to be 
divided by 10, 100, 1000, &c. the division is made by 
removing the decimal point as many places to the left as 
there are O's in the divisor ; and if there be not so many 
figures on the left of tlie decimal point, the deficiency must 
be supplied by prefixing ciphers. 

rio 

27,69 divided by \ ]^^^ > = < 



642,89 divided by 



1000 
^ 10000 

^10 
100 
1000 
10000 
100000 



f 2,769 
,2769 
,02769 
,002769 

64,289 
6,4289 
^ = 1 ,64289 
,064289 
,0064289 



O. How do yovL divide a decimal number by 10, 100, 1000, &c. ? 
If there be not as many figures to the left of the decimal point as there' 
■re ciphers in the divisor, what do you do ? 

$ 131. NoTB 2. When there are more decimal places 
in the divisor than in the dividend, annex as many ciphers 
to the dividend as are necessary to make its decimal 
places equal to those of the divisor; all the figures of the 
piotietU trill then be whole numbers. 



EXAMPLES. 

I. Divide 4397,4 by 3,49. 



We annex one to the dividend. 
Had it contained no decinuil place 
we should have annexed two. 



OPE RAT .ON. 

3,49)439: ,40(1260 
3. J 



907 
698 

2094 
2094 



Jins. 1260 



1T6 
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2. DiWde 2194,02194 by ,100001. Jins. 21940. 

3. Divide 9811,0047 by ,325947. Jins. 

4. Divide ,1 by ,0001. JJns. 1000. 

5. Divide 10 by ,1. ^ns. 

6. Divide 6 by ,6. By ,06. By ,006. By ,2. By ,3. 
By ,003. By ,5. By ,05. By ,005. By ,000012. 

Q. If there are more decimal places in the diviaor than in the ^m- 
deod, what do you do t What wul the figures of the quotient then be I 

§ 133- NoTB 3. When it is necessary to continae 
tbe division farther than the figures of the dividend will 
allow, we may annex ciphers and consider them as deci- 
mal places of the dividend. 



EXAMTLBS. 

1. Divide 4,25 by 1,25. 

In this example we annex one 
and then the decimal places in the 
dividend will exceed those in the divisor 
by 1. 



2. Divide ,2 by ,06. 

We see in this example that the 
division will never terminate. In 
such cases the division should be 
carried to the third or fourth place, 
which will give the answer true 
enough for all practical purposes, 
and the sign + should then be 
written, to show that the division 
may be still continued. 

3. Divide 37,4 by 4,5. 

4. Divide 586,4 bv 375. 

5. Divide 94,0369 by 81,032. 



OPERATION. 

1,25)4,25(3,4 
3,75 

500 
500 



JifU. 3,4 



OFB RATION. 

,06),20(3,33+ 

18 

2a 
18 



20 

18 



20 



A ns. 3,33 +. 

Am. 8,3111 + 

Ans. 

Ans. 1,160+. 

Q. How do you continue the division after you have brought dowD 
all the figures of the dividend 1 What sign do you place after tht 
quotient t What does it show t 
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APPLICATIOXS m THE FOUR FRECEBING RULES. 

1. A merchant sold 4 parcels of cloth, the first contained 
127 and 3 thousandths, yards; the 2nd, 6 and 3 tenths 
yards ; the 3rd, 4 and one hundredth yards ; the 4th, 90 
and one millionth yards : how many yards did he sell 
in all? ^7». 227,313001^(2. 

2. A merchant buys three chests of tea, the first con- 
tains 60 and one thousandth lb. ; the second, 39 and one 
ten thousandth lb, ; the third, 26 and one-tenth lb. : how 
much did he buy in all ? An$, lb. 

3. What is the sum of #20 and three hundredths; $4 
and one-tenth, $6 and one thousandth, and $18 and one 
hundredth? Atu, $48,141. 

4. A puts in trade $504,342 ; B puts in $350,1965 ; 
C puts in $100,11; D puts in $99,334; and £ puts in 
$9001,32 : what is the whole amount put in? 

Jlns. $ 

5. B has $936, and A has $1, 3 dimes and 1 mill: how 
much more money has B than A ? Ans, $934,699. 

6. A merchant buys 37,5 yards of cloth, at one dollar 
twenty-Hve cents per yard: how much does the whole 
come to? Ans. $46,875. 

7. A farmer sells to a merchant 13,12 cords of wood at 
$4,25 per cord, and 13 bushels of wheat at $1,06 per 
bushel : he is to take in payment 1 3 yards of broadcloth 
at $4,07 per yard, and the remainder in cash : how much 
money did he receive? .^ti^. $16,63. 
' 8. If 12 men had each $339 one dime 9 cents and 3 
nulls, what would be the total amount of their money ? 

Ans. $ 

9. If one man can remove 5,91 cubic yards of earth in 
a day, how much could nineteen men remove ? 

Ans. 112,29|/d 

10. What is the cost of 8,3 yards of cloth at $5,47 per 
yard? J3ns. $45,401. 

11. If a man earns one dollar and one mill per day, 
how much will he earn in a year ? Ans. $ 

12. What will be the cost of 375 thousandths of a cord 
of wood, at $2 per cord ? «Aus. ^^^. 
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13. A man leaves an estate of $1473>194 te be equally 
divided among 12 heirs : what is each one's portion r 

Ans. $122,76(4 

REDUCTION OF VULGAR FRACTIONS TO DECIMALS. 

§ 1 33* The value of every vulgar fraction is equal to 
the quotient arising from dividing the numerator by th« 
denominator (see § 44*) 



OPERATION. 

1=4^, but, 
4J=4y=4A 



OFERATION. 



y=31;but 

3j«3J^s3,8ft. 



EXAMPLES. 

1. What is the value in decimals of f . 
We first divide 9 by 2 which 

gives a quotient 4, and 1 for a re- 
mainder. Now 1 is equal to 10 
tenths. If then we add a cipher, 
2 will divide 10, giving the quotient 
5 tenths. Hence the true quotient is 4,5 

2. What is the value of y. 
We first divide by 4 which gives 

a quotient 3 and a remainder L 
But 1 is equal to 100 hundredths. 
If then we add two ciphers, 4 will 
divide the 100, giving a quotient of 
25 hundredths. 

Hence, to reduce a vulgar fraction to a decimal, we 
have the following 

I. Annex one or more ciphers to the numerator and then 
divide by the denominator, 

II. If there is a remainder^ ant/ex a cipfter or ciphers^ and 
divide again, and continue to annex ciphers and to divide 
until there is no remainder or until the quotient is sufficientl§ 
exact : the number of decimal places to be pointed off in tht 
quotient is the same as the number of ciphers used ; and 
when there are not so many^ ciphers must be prefixed. 

O. What is the value of a fraction equal to T What is the valve 
of four-halves ? What is the decimal value of one-half f Of three- 
halves? Of six-fourths f Of nine-halves f Of seven-halves f Of 

Sfe-fowttha t Of one-fourth t Give the rule for reducing a vulgai 

fncdon to a decimal. 
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EXAMPLES. 

1 . Reduce f 1 1 to its equivalent decimal. 

We here use two ciphers and there- 
fore point off two decimal places in the 
quotient. 



OPERATION. 

125)635(5^08 
625 

1000 
1000 



2. Reduce \ and j^^ to decimals. 

Ans. ,25 and ,00797+. 

3. Reduce :^, |J, y^, and ^^^ to decimals. 

Ans, ,025; ,692+; ,003; ,000183+. 

4. Reduce J and y^-j to decimals. Ans, +• 

5. Reduce fl^f|i|f to a decimal. Ans. 1,496+. 

6. Reduce |, i^i^^ f Ml' f^ ^^ decimals. 

Ans, 1,333+; 0,162+; 0,792+; 4,866+. 

REDUCTION OF DENOMINATE DECIMALS. 

§ 134» We have seen that a denominate number is 
one in which the kind of unit is denominated or expressed 
(see § 4S.) 

A denominate decimal is a decimal fraction in which 
the kind of unit that has been divided is expressed. 
Thus, ,5 of a £, and ,6 of a shilling, are denominate 
decimals. The unit that was divided in the first fraction 
being j81,.and that in the second 1 shilliifg. 

Q. What is a denominate number T What is a denominate decimal f 
In the deciraal five- tenths of a jC, what is the unit ? In the decimal 
six-tenths of a shilling, what is the unit ? 

CASE I. 

§ 1 39* To find the value of a denominate number in 
decimals of a higher denomination. 



EXAMPLES. 

1. Reduce 9d to the decimal of a £. 

We first find that there are 240 
pence in £l. We then divide 9d by 
240, which gives the quotient ,0375 
of a £, This is the true value of dd 
in the decimal of a £, 



OPERATION. 

240d:r^£l 
240) 9(,0375 

Ans, £,0375. 
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Hence, we have the following 

1. Consider how many units of the given denomination make 
one unit of the denomination to which you would reduce^ 

II. Divide the given denominate number by the number 
so founds and the quotient will be the value in the required 
denominaiion. 

Q How do you find the value of a denominate number in a decimal 
of a higher denomination T 

2. Reduce 7 drams to the decimal of a lb. avoirdupois. 

Ans. ,02734375Zi. 

3. Reduce 26d to the decimal of a £. Ans. ,1083333+. 

4. Reduce ,056 poles to the decimal of an acre. 

Ans, A. 

5. Reduce 14 minutes to the decimal of a day. 

Ans. fi097222da.+, 
1 6. Reduce ,21 pints to the decimal of a peck. 

Ans. pk. 

7. Reduce 3 hours to the decimal of a day. Jlns. ,125. 

8. Reduce 375678 feet to the decimal of a mile. 

Ans 71,151+. 
: 9. Reduce 36 yards to the decimal of a rod. 
jlO. Reduce ,5 quarts to the decimal of a barrel. 

CASE II. 

§ 136. To reduce denominate numbers of different 
denominations to an equivalent decimal of a given denomi- 
nation. 

EXAMPLES. 

1. Reduce ^1 4$ 9^d to the denomination of pounds. 



We first reduce 3 farthings 
to the decimal of a penny, 
by dividing by 4. We then 
annex the quotient ,75 to the 
9 pence. We next divide 
by 12 giving ,8125 which is 
the decimal of a shilling. 
This we annex to the shillings 
and then divide by 20. 



OPERATION. 

|rf=,75<i, hence, 
9|(Z=9,75d, 
12 )9,75d 

,81255, and 

20 )4,8125g, 

£,240625, therefore, 
£1 4s 9J(i=jei,240625. 
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Hence, we have the following 

Divide the loivest denomination namedj hy that number 
which makes one of the denomination next higher^ annexing 
ciphers if necessary : then annex this quotient to the next 
higher denomination^ and divide as hejore : proceed in the 
same manner through all the denominations to the last : the 
last result will he the answer sought. 

I 2. Reduce JSI9 175 3^(2 to the decimal of a £. 

I Ans. £19,863+. 

I 3. Reduce 15« ^dio the decimal of a &. Ans, JS,775. 

* 4. Reduce 7^(2 to the denomination of shillings. 

i Ans, s, 

5. Reduce 2lh, ^oz, \%pwt. 16^r., Troy, to the decimal 
of a Ih Ans, 2,469444Z5.+. 

6. Reduce 3 feet 9 inches to the denomination of yards. 

Ana, 1,25^(2. 

7. Reduce lib, 12(2r., avoirdupois, to the denomination 
of pounds. Jhns. 1, 046875/5. 

8. Reduce 5 leagues 2 furlongs to the denomination of 
leagues. Mns* +. 

Q. How do you reduce denominate numbers of different denomina- 
tions, to equivalent decimals of a given denomination I 

CASE III. 

§ 137. To find the value of a denominate decimal in 
texms of integers of inferior denominations. 

EXAMPLES. ^ 

1. What is the value of ,832296 of a £. 

OPERATION. 

We first multiply the decimal by ,832296 

20, which brings it to shillings, and 
after cutting off from the right as 
many places for decimals as in the 
given number, we have IQs and the 
decimal ,645920 over. This we 
reduce to pence by multiplying by 
12, and then reduce to farthings by 
multiplying by 4. 



20 

16,645920 
12 

TiTSToiO 
4 

" a^ooiToo 
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Hence, the following 

RCHLE. 

1. Connder how many in the next less denomination make 
one of the given denomination^ and multiply the decimal hy 
this number. Then cut off from the right hand as many 
places as there are in the given decimal. 

II. Multiply the figures so cut off by the number which ii 
takes in the next less denomination to make one of a higher^ 
and cut off a^ before. Proceed in the same way to the 
lowest denomination : the figures to the left will form tk 
answer sought. 

2. What is the value of ,002084Zi. Troy? 

dns. 12,00384^. 

3. What is the value of ,625 of a cwt. Ans, 2qr. Hlb. 

4. What is the value of ,625 of a gallon ? 

Ans. 2qt. IpL 

5. What is the value of ^8,3375 ? Jlns. 

6. What is the value of ,3375 of a ton ? Ans. Qcwt. 3qr 

7. What is the value of ,05 of an acre ? Ans. SP 

8. What is the value of ,875 pipes of wine ? 

Ans. 

9. What is the value of ,125 hogsheads of beer? 
(see § 67.) Ans. 6gal. dql, 

10. What is the value of ,375 of a year of 365 days ? 

Ans. I36da. 2lhr. 

1 1. What is the value of ,085 of a £ ? Ans. +. 

12. What is the value of ,86 of a cwt. ? 

Ans. 3qr. I2lb. 5oz. Ifi2dr. 

13. What is the difference between ,82 of a day and 
,32 of an hour? Ans. I9hr. 21m. SQsec. 

14. What is the value of 1,089 miles ? 

Ans. Im. 2Srd. 7ft. ll,04ttt 

15. What is the value of ,09375 of a pound avoirdupois 
weight ? Ans. 

16. What IS the value of ,28493 of a year of 365 days? 

Ans. lOdda. 2Shr. 59m. 12,485ec 

17. What is the value of £1,046? Ans. £l llrf+. 

18. What is the value of £1,88 ? Ans. +. 

if. How do you find the value of a denominate decimal in intesen 
of inferior denominations f What is the value in shillings of one-natf 
ofMJSt In pence of one-ba\{ of «i «Vu&]^n%t 
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RULE OF THREE. 

§ 138* If 1 Tstrd of cloth cost $2, how much will 6 
yards cost at the same rate ? 

It is plain that 6 yards of cloth, at the same rate will 
cost 6 times as much as 1 yard, and therefore the whole 
cost is found by multipl3ring $2 by 6, giving $12 for the 
cost In this example there are four numbers considered, 
viz, 1 yard of cloth, 6 yards of cloth, $2 and $12 : these 
numbers are called terms. Three of these terms were 
known or given in the question, and the other was to be 
found. 

1 yard of cloth is the 1st term ; 

6 yards of cloth is the 2nd term ; 

$2 is the - - - - 3rd term ; 

$12 is the - . - - 4th term. 

Now the 2nd term 6 contains the first term 1, 6 times, 
and the 4th term 12 contains the Srd term 2, 6 times — ^that 
is, the 2nd term is as many times greater than the Istj as 
the 4th term is greater than the ^rd. 

'This relation between four numbers is called proportion; 
and generally 

Four numbers are in proportion^ when the 2nd term is as 
many times greater or less than tlie \st^ as the 4th term is 
greater or less than the drd. 

We express that four numbers are in proportion thus : 

1 : 6 : : 2 : 12. 

That is, we write the numbers in the same line and 
place two dots between the 1st and 2nd terms, four be- 
tween the 2nd and 3rd, and ^wo between the drd and 4th 
terms. We read the proportion thus, 

as 1 is to 6, so is 2 to 12. 

The 1st and 2nd terms of a proportion always express 
quantities of the same kind^ and so likewise do the Srd and 
ith terms. As in the example, 

yd. yd. $ $ 

I : 6 : : 2 : 12. 
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Q. If 1 yard of cloth cost $2, what will 6 yards cost ? How many 
numbers are considered in this question? What are they called? 
How many were known or g[iven f Name the terms. How many 
times does the 2nd term contain the first ? How many times does the 
fourth contain the third ? How, many times is the second term greater 
than the first ? When are four numbers in proportion ? How are 
they written? How are they read? What terms of a proportion 
express quantities of the same kind ? ' If 1 yard of cloth cost $3, what 
will 2 yards cost at the same rate ? What will 3 cost ? 4 ? 5 ? 6 ? 
7 ? 8 ? 9 ? 10 ? If one yard of cloth cost $4 what will 2 yards cost? 
What will 3 yards cost? 4? 5? 6? 7? 8? 9? 10? 

§ 1 39. The numbers 

2: 4 : : 8 : 16 

are in proportion since the 2nd term is two times ^ate^ 
than the 1st, and the 4th term two times greater than the 
3rd. And when four numbers are in proportion, the 
quotient of the 2nd term divided by the 1st, is equal to 
the quotient of the 4th term divided by the 3rd. This 
quotient is called the ratio of the proportion. Thus 2 is 
the ratio of the proportion 

2 : 4 : : 8 : 16; 

The ratio of two numbers, simply expresses how many 
times the second number contains the first. Hence, it is 
equal to the quotient of the second number divided by the 
first. 

Thus, the ratio of 3 to 9 is 3, since 9-j-3±=5:. The 
ratio of 2 to 4 is 2, since 4 -r- 2=2. 

We may also compare a larger number with a less. 
For example, the ratio of 4 to 2 is J ; for, 2 -=- 4= J. 
The ratio of 9 to 3 is J, since 3 -5- 9= J. 

In every proportion, the ratio of the 1st term to the 
2nd, is equal to the ratio of the 3rd term to the 4th. 

EXAMPLES. 

1. What is the ratio of 9 to 18 ? Jins. 2. 

2. What is the ratio of 6 to 24 ? Ans, 
2. What is the ratio of 12 to 48 ? Jins. 

4. What is the ratio of 11 to 13? dm. 1^ 

5. What pari of 20 is 4 ? or what is the ratio of 20 
to 4? Ans,^. 
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6. What part of 100 is 30 ? or what is the ratio of 100 
to 30 ? Aru. ^. 

7. What are the ratios of the proportions 
3 : 9 : : 12 : 36. Ans. 3. 



4 

9 

16 



10 
2 
1 

15 



12 

8 
90 

48 



60. 

4. 

10. 

45. 



Ans. 

Ans, 
Ans, 



1 



9. When four numbers are in proportion, what is the second terra 
iivided by the first equal to ? What is this quotient called f What 
does the ratio of two numbers express f What is it equal to ? What 
is the ratio of 1 to 5 f Of 2 to 8 1 Of 3 to 27 ? Of 6 to 36 ? Of 
12 to 144? Of 9 to 81? Of 10 to 100? Of 10 to 1 ? Of 12 to 2 1 
Of 8 to 2 ? Of 8 to 1 ? In every proportion what is the ratio of th« 
1st term to the 2nd equal to f 

§ 140. Ex, 2. If ilh. of tea cost 9S what will 12/^ 
cost at the same rate ? 

As 4 : 12 : : 8 : Ans. Or, 

12 12 ^ „ ^ 

--X8=r3x8=24, 



4j96 

$24 the cost of 1225. of tea. 



Ans, $24. 



It is evidetit that the 4th term, or cost of I2lh. of tea, 
must be as many times greater than $8 as l%lh. is greater 
than 4Z3. But since the quotient of 12 divided by 4 
expresses Jiow many times 12 is greater than 4, it follows 
that the fourth term will be equal to $8 multiplied by this 
quotient : that is, equal to $8 multiplied by 3, or equal to 
$24. But we obtain the same result whether we multiply 
the 3rd term $8 by the quotient 3, or first multiply it by 
the 2nd term and then divide the product by the 1st term ; 
and the same may be shown for every proportion. 

Hence we conclude. 

Thai the 4th term of every proportion may be found by 
multiplying the 2nd and Srd terms together^ and dividing 
their product by the Ist term, 

Q, How do you find the fourth term of a proportion, when the first 
three terms are known f 
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EZAMFI.E8. 

1. The first three terms of a proportion are 1, 2, and 3 : 
what is the 4th ? lAns. 6. 

2. The first three terms are 6, 2, and 1 : what is the 
4th ? Ans. i. 

3. The first three terms are 10, 3, and 1 : what is the 
4th? Ans. 

§ 1 4: 1 . The 1st and ^th terms of a proportion are called 
the two extremes^ and the 2nd and Zrd terms are called the 
two means. 

Now, since the 4th term is obtained by dividing the 
product of the 2nd and Brd terms by the 1st term, and 
since the product of the divisor by the quotient is equal 
to the dividend, it follows. 

That in every proportion the, product of the two extremes 
is equal to the product of the two means. 

Thus, in the first example, 

1 : 6 : : 2 : 12 we have, 1x12=6x2=12 and ii 
the proportion, 4 : 12 : : 8 : 24 4x24=t:8xl2»:9e. 

O. What \b the product of the extremes equal to f If the product 
of the extremes be divided by one of them what will the quotient be f 
If it be divided by one of the means, what will the quotient be f 

§ 143. The Rule of Three takes its name from the 
circumstance that three numbers are always given to 
find a four&, which shall bear the same proportion to one 
of the given numbers as exists between Xhe other two. 
We have, for finding the 4th term, the following 

L Reduce the two numbers vkick ha»e different names 
from the answer sought^ to the lowest denomination named 
in either of them, 

II. Set the number which is of the scone kind with the 
answer sought in the third place j and then consider from the 
nature of the question whether the answer will be greater or 
less than the Unrd term, 

III. When the answer is greater than the third (erm^ 
write the least of the remaining numbers in the frst plaee^ 
hut when it is less place the greater there. 

IV. Then multiply the second and third terms together aani 
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divide the product by the first term : the quotient will be the 
fourth term or answer sought^ and will be of the same devuh 
mination as the third term. 

Ex, 3. If 48 yards of cloth cost $67,35, what will 144 
yards cost at the same rate ? 



OPERATION. 

yd. 



144 



Arts, 



: 67,26 
144 

26900 
26900 
6725 

48;9684,00($201,75 
96 

84 
48 



In this example, as 
the answer is to be dol* yd. 
lars, we place the $67,25 48 
in the 3id term. Then, 
as 144 yards of cloth 
will cost more than 48 
yards, the fourth term 
must be greater than the 
thirds, and therefore, we 
write the least of the 
two remaining numbers 

in the first place. The 

product of the 2nd and 360 
3rd terma is $9684,00 : 336 
then dividing by the 1st ~240 
term we obtain $201,75 240 
for the cost of 144 yards of cloth. 

Q. From what does the Rule of Three take its name f What u 
the first thing tq be done in statins a question f Which number do 
you make the third term ? How cb vou determine which to put in 
the first ? After stating the question, now do you find the 4th term f 
What will be its denomination ? 

Ex. 4. If 6 men can dig a certain ditch in 40 days, 
how many days would 30 men be employed in digging it? 



0PBRATI017. 

men men days 
30 : 6 : : 40 : 
6 



days, 
•dns. 



As the answer must be days, 
the 40 days are written in the 
third place. Then as it is 
evident that 30 men will do 
the same work in a shorter 
time than 6 men, it is plain 
that the fourth term must be 
less than the third : therefore, 30 men, the greater of the 
remaining numbers,Ms written in the first term. Besides^ 
it is plain that the fourth term must be just so many timet 
less than 40, as 6 is less than 30. 



dtO)24|0 days. 
Ans. 8 days. 
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Ex. 5. If 25 yards of cloth cost £2 3s 4d^ what 
5 yards cost at the same rate ? 



When we come to 
divide the product of 
the 2nd and 3rd terms 
by the first, it is found 
the £ 10 does not con- 
tain 26. We then 
reduce to the next 
lower denomination 
and divide as in divi- 
vision of denominate 
numbers. 



yd. 
25 



OPEHATION. 

yd, £ 9. d. 
5 : : 2 3 4 
5^ 

25)£10 165 8d 
20 

2d;2 16(85 
200 

16 
12 



j2i 



25)200(8(i 
200 



Ex. 6. If 3ctpt. of sugar cost £9 2s Od^ what will 4i 
3^. 26lh. cost at the same rate ? 



Sofft. AcwU 3qr. 2673. 
4 4 



4x7=28 



12 


19 


7 


7 


84 


133 


4 


4 


336/3. 


: 558/3. 



£9 
20 



25 



1825 
12 



2184 






We first reduce the 1st 
and 2nd terms to pounds, 
then the 3rd term to pence. 
The answer comes out in 
pence, and is afterwards 
reduced to pounds shil- 
lings and pence. 



2184i : Jlns. 
558 



17472 
10920 
10920 

336)1218672(3627(2 
1008 

12)3627 



2106 
2016 



20) 302s 



907 
672 

2352 
2352 



^15 



^fi5.'£l5 25 
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PROOF. 

5 143. The product of the two means is equal to the 
product of the extremes (see § 141). Hence, if either 
of these equal products be divided by one of the mean 
terms the quotient will be the other. Therefore, 

Divide the product of the extremes by one of the mean 
terms^ and if the work is right the quotient will he the other 
mean term, 

EXAMPLES. 

1. The 1st term is 4, the 2d 8, the 3d 12, and the an- 
swer 24 : is the answer true ? 

The product of the extremes 

is 96. If this be divided by 8 operation op proop. 

the quotient is 12 ; if by 12 the 24 x4=96 

quotient is 8: hence, the an- 8^96^12; or 

swer was true. 12)96(8 



RULE OF THREE BY CANCELLING. 

If two numbers are to be multiplied together and their 
product divided by a third, the operations may be abridged 
by striking out or cancelling any factor which is common 
to the divisor and either of the other numbers. For 
example, if 6 is to be multiplied by 8 and the product 
divided by 4, we have 

' «2<8=.l!=12;or,«^=6x2=12: 



OPERATION. 



4 



8 



in the latter case we cancelled the factor 4 in the nume- 
rator and denominator, and multiplied 6 by the quotient 2. 

It is fo^nd most convenient to 
draw a vertical line and to place 
the numbers to be multiplied to- 
gether on the right, and the di- 
visors on the left Then, 

I. If there be two equal numbers, one on each side of 
the line, omit them. 

II. If any number on the left has a common divisor 
with a number on the right, divide those numbers by theii 



6 
.. 2 

Ans. 12. 
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greatest common divisor and write the quotients opposite 
flie numbers. Then multiply together the remaining num- 
bers and the quotients, and divide the product on the right 
of the line by the product on the left. 

Note 1. — If the product on the left of the line is 1, no 
division will be necessary. 



EXAMPLE si 

1. Multiply 24 by 16 and di- 
vide the product by 12. 

The greatest comnM>n divisor 
between 12 and 24 is 12. 



12 ... 1 



24 ... 2 

16 



Ms. 32. 



Q. How do you write the numbers before cancelling ? If there are 
equal numbers on each side of the line what do you do with theraf 
If a number on the left has a common divisor with a number on tJie 
right; what is done? If the number on the left of the line is 1, will 
a division be necessary? Why not? 

2. What is the 4th term of the proportion 
16 : 16 : : 48 : Sw. 



HerQ 16 is the greatest com- 
mon divisor between 16 and 48, 
and gives 3 for the quotient on the 
right. 

3. If 4 pounds of tea cost $8, 
what will 12 pounds cost at the 
same rate? 

4. If 48 yards of cloth cost 
$67,25, what will 144 yards 
cost? 



OPERATION. 



16. ..1 



15 



48 



. 1 



8 



Am. 45. 



2 



12 



Ans, $24. 

I $61^,25 
48... 11144... 3 



1 1 m If 



Ans, $!^01,76. 



5. If 25 yards of cloth cost £2 3^ 4(2, what wiH 5 
yards cost? 

In this example we have 5 left 
on the left of the line, by which 25 ... 5 
the product on the rig^t must be 
divided. 



5 ... 1 
£2 39 U 



6) £2 Zs 4d 
jStns. Qg 8d. 
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12 hats cost $60, how 
11 40 cost } 



\0 barrels of flour will 
)0 men for 40 days, how 
it subsist 25 ? 

120 sheep yield 360ZJ. 
how many pounds will 
led from 600 ? 

I man travel 210 ^liles 
;, how far will he travel 
^s? 



12.. 


. 1 


60 ... 5 
40 


100 . 


Ans. $200. 

40 
. 4 25 . . . 1 




4) 40 


120 . 


Ans. 10. 

360 
. 1 600 . . 5 


6 . • . 


. 1 


Ans. 1800 

210 . . 35 
40 



Ans. 1400. 



APPLICATIONS. 

I hats cost $12, what will 55 cost at the same 

Ans. $165. 
lat is the value of 2cto/. of sugar at Sd per pound? 

Ans. £4 135 4d, 

ytirds of cloth cost $170, what will 325 yard« 

Ans. $1381,25w 
540 sheep yield 660 pounds of wool, how many 
irill be obtained from 1200? Ans. 3300/& 

gallons of molasses cost 65 cents, what will 3 
Is cost? Ans. $61,42) 

roan travels at the rate of 210 miles in 6 days, 
will he travel in a year supposing him not to 
Sundays? Ans. 10955 miles. 

1 yard of cloth cost $3,25, what will be the cost 
es each containing 25 yards? Ans. 243,75. 
\0 barrels of flour will support 100 men for 40 
V long would it subsist 25 men ? Ans. 160 days. 
10 barrels of flour will support 100 men for 40 
IV long would it subsist 400 men ? 

Ans. IQ doi^v 
9 
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10. A owes B £679 6«, but compounds with him by 
paying Ss 4d on the pound : how much does B receive 
of his debt? Jlns, £113 45 id. 

11. If 90 bushels of oats will feed 40 horses for 6 days, 
how long would 450 bushels last them ? •Ans, 30 da^ys. 

12. If ^lot, 3qr. I4lb. of sugar cost £6 Is 8d^ what 
will SQctot. 2Slb. cost? Ans. £36 lOs. 

13. What is the cost of Scwt. of co^e at I5d per 
pound? Ans. £21. 

14. If 3 quarters of a yard of velvet cost 7s 34, how 
many yards can be bought for £13 15« 6<2? 

Ans, 2Syd. 2qr. 

15. If an ingot of gold weighing dlb, 9oz, I2pwt, be 
worth £470 89, what is that per grain ? Ans. 2d. 

16. Bought 4 bales of cloth, each containing 6 pieces, 
and each piece 27 yards, at £16 4« per piece; what is 
the value of the whole, and the cost per yard ? 

Ans. £388 16s at 12s per yard. 

17. .What will be the cost of 72 yards of cloth, at the 
rate of £5 12s for 9 yards? Arts. £44 16*. 

18. A person's annual income is £146 : how much is 
that per day ? Ans. 8s. 

19. If 3 paces or common steps of a person, be equal 
to 2 yards, how many yards will 160 paces makes? 

( Ans. 106yd. 2/t. 

20. What length must be cut off from a board ^at is 9 
inches wide, to make a square foot, that is, as much as is 
contained in 12 inches in length and 12 in breadth? 

Ans. 16 inches. 

21. If 750 men require 22500 rations of bread for a 
month, how many rations will a garrison of 1200 men 
require? Ans. 36000. 

22. l(7cwL Iqr, of sugar cost $64,06, what will be the 
price of 4cwt. 2qr, ? Ans. «i^40,32. 

23. The clothing of a regiment of fool of 750 men 
amounts to £2831 5s: wiiat will it cost to clothe a body 
of 3500 men? ^ns. £13212 10«. 

24. How many yards of carpeting, that is 3 feet wide, 
will cover a floor that is 27 feet long and 20 feet broad? 

Ans. 60 yards. 
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U» What is the eost of 6 biishds of coal at the cMe of 
£1 145 6(2 the chaJdron ? Ana. 59 dd, 

26. If 6352 stones of 3 feet long wUl complete a certain 
quantity of wall, how many stones of 2 feet long will 
raise the like quantity ? An$, 9528. 

27. If a person can count 300 in two minutes, how many 
can he count in a day ? Ans. 216000. 

28. A garrison of 536 men have provisions for 365 
days : how long will those provisions last if the garrison 
be increased to 1124 men ? Ans. 174 days and yf^t* 

29. What will be the tax upon £763 15^ at the rate of 
3s M per pound sterling? Ans, ^133 135 1^. 

30. What will be tlie tax on <(3758, at the rate of 4 
mills on the dollar? Ans. $15,032. 

31* ■ A certain work can be raised in 12 days by working 
4 hours each day : how long would it require to raise the 
work by working 6 hours per day ? Ans. 8 dayf. 

32. What quantity of com can I buy for 90 guineas, at 
the rate of 6 shillings a bushel ? Ans. 315 bushels. 

33. A person failing in trade owes £977, at which 
time he has in money, goods, and recoverable debts JS420 
68 3^d : now, supposing an equal division among his 
creditors, how mu^h will they get on the pound ? 

Am. 8s 7JA 

34. A pasture of a certain extent having supplied a body 
of korjse, consisting of 3000, with forage for 18 days, how 
many days would the same pasture have supplied a body 
of 2000 horse ? Ans. 27 days. 

35. Suppose a gentleman's income to be 600 guineas a 
year, and that he spends 255 Qd per day^ one day with 
another: how much will he have at the end of the year? 

wf n5. £164 125 6d. 

36. What is the cost of 30 pieces of lead, each weighing 
Iciot. I2lb. at the rate of I6s 4d the cwt. ? 

Ans. £21 25 M. 

37. The governor of a besieged place has provisions 
for 54 days at the rate of %lh. of bread per ration, but is 
desirous to prolong the siege to 80 days, in expectation of 
succor * in that case what must be the ration of breads? 

Ans. l^h. 
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S8. tfa person pajs half a gamea a week for his b 
how loo^ can he be boarded for jC21 ? jSiu. 40 w 

d9. What is the Talae of a year's rent of 547 acn 
land at the rate of ISt M the acre? Ams. £423 18 

40. IT a person drinks 20 bottles of wine per m* 
when it costs 2« per botde, how mnch can he diink ^ 
oat increasing the expense when it costs 2s 6d per be 

Ans. 16 & 

41. A merchant bought 21 pieces of cloth, each 
fatning 40 yards* for which he paid 1^1260 ; he soU 
cloth at $1,75 per yard: did he make or lose bj 
bargain ? Ans. he gained I 

42. A cistern containing 200 gallons is filled by a 
which discharges 3 gallons in 5 minutes: but the ci 
has a leak which empties 1 gallon in 5 minutes. No 
the water begins to run in, when the cistern is en 
how long will it be in fiUing? Ans. 8 hours 20 mia 

43. What will be the cost of 895 feet of timber, a 
per hundred feet? 

In this example, 100 
feel of timber, is to the 
giren quantity 895 feet, 
as $6, the cost of 100 
feet, is to $53,70, the 



OPERATION. 

100 : 895 : : ( 
6 



100)5370 



cost of 895 feet If the | ^^lH 

timber had been sold at : Ans. #5< 

the rate of $6 per thousand feet, the cost of 895 
would have been $5,37, for we should have dividec 
1000« instead of 100; that is, we should have remt 
the separating point in the product three places to 
left Hence, to find the cost of things sold by the 
or 1000, we have the following 

RUI.E. 

Multiply the number of things hy the price^ and ij 
things he reckoned by the 100, cut off (wo places from 
rigHj and if reckoned by the 1000, ciU off tkree^ and 
figures to the left will be the answer in the same dem 
nation as the given price. 
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44. What will be the co8t of 1350 feet of boards at $11 
per hundred ? Jins. $148,50. 

45. What will be the cost of 36578 bricks at $6,50 per 
thousand? dns. $237,75+. 

46. What will be the cost of 6359 feet of boards at 
•9,25 per 100 feet? Ans. $ +. 

47. What will be the cost of 13918 feet of timber at 
$14,37 per thousand ? Ans. $200,00+. 

48. What will 18759 oranges cost at $5,50 per hun- 
dred? wSns. $1031,74+. 

49. What is the cost of 6559 feet of round timber at 
$9,25 per 100 feet? Jlns. $ +. 

50. What is the cost of 37032 feet of square timber at 
•85,72 per thousand feet? Ans. $3174,39+. 

Q. How do you find the cost of thiiurs sold by the hundred ? How 
do you find the cost of things sold by the thousand f 

QUESTIONS INVOLVING FRACTIONS. 

EXAMPLES. 

1. If I of a yard of cloth cost $3,20, what will 2^ yarcb 
cost? 



We state the ques- 
tion exactly as in 
whole numbers. In 
multiplying the 2nd, 
and 3rd terms toge- 
ther, we observe the 
rules for multiplying 
fractions, and in divi- 
ding by the 1st term, 
the rules for division. 



OPERATION. 

I : 2^ : : 3,20 : Ant. 
2J 



6,40 
by multiplying by J 1 ,60 



8,00 

8,00-j-f=8,00x|=^i«* 
=$21,33+. 



Thus, in this example, we invert 
the terms of the divisor and multiply. 

2. If 4^£. cost J&f^, what will loz. cost? 

Ans. £1 5s Sd, 
8. If ^ of a ship cost de273 2a 6d, what will ^ of her 
cost? Ans. £227 I2s Id. 

4. A mercer bought 3^ pieces of silk each colLtaini^^^ 
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84^ yards. He paid 99 ^ per yird: whal does the 
whole come to ? Jhu. £25 14s 6|4{+. 

5. If 14/». of sugar cost $1}, what wffl 6lh. cost? 

Jhts. $^. 

6. If f of a yard of clodi cost {^ <^ a dollar, what wUl 
t^ yards cost? Jins. $4fj. 

7. ]f2lb. of beef cost ^ dtn dollar, what will SOJh. cost 

Ans. f 

8. If 141 yards of cloth cost 9191, how much will 19| 
yards cost? Jlns. $26|. 

9. If ,3 of a house cost $100,75, what would ,95 cost? 

Ans. 9319,04+. 

10. A man receives f of his income and finds it equal 
to $3724,16 : how much ia his whole income ? 

Ans. • 

RULE OF THREE BY ANALYSIS. 

f 144. The solnticm of qnesticms in the Rule of Three 
by analysis consists in finding the ratio of two of the given 
terms, and multiplying this ratio by the other tenn. 

The ratio of two of the teims wtSI generally express the 
ralae or cost of a single thing. 



1 . If 3 barrels of flour cost $24, what will 7 barreis costf 

OFE RATION. 

3)24 

barrels, it is plain that 4 of it will buy 1 ^ 

barrel. This, multipliea by 7, gives $56 
the cost of 7 barrels. 



By dividing the $24 by 3 we get the 
cost of 1 barrel For, if $24 will buy 3 



8x7=56 
Ans. $56. 



Q. In what does the solation of qaes&ons by anahrsis consist f 
What does the ratio of two of the terms express f U this ratio be 
maltiplied by the other term what is the product ? If 6 oranges cost 
12 cents, how much will 8 cost ? If 3 apples cost 1 pent, how mach 
will 7 cost ? What is the ratio of 3 to 1 f If 9 yards of cloth cost 
f 27, what will 15 yards cost f If 15 buaheb of wheat cost #30, whil 
will 50 bushels cost ? 

2. If in 29 days a man travels 58 miles, how far will he 
inirei io 30 days ? Ans. 60. 



OPERATION. 

1X48=8. 



RVLK OF THREX. 196 i 

3. If 6 meu consume 1 barrel of flour in 30 days, how 
much would 48 men consume ? 

It is evident that ^ of a barrel 
would be the amount consumed by 
1 man ; hence, 48 times ^ is the 
amount consumed by 48 men. •^^* ^• 

4. If ^ of a barrel of flour cost | of a dollar, what will 
^cost? Am. 41 . 

5. If I walk 84 miles in 3 days, how far should I walk 
at the same rate in 9 ? ^ns, 252. 

6. If Sib. of sugar cost 41,28, how much will I3lb. 
cost ? What is 1 6 X 13 ? Ans. $ 

7. If 5 of a piece of cloth cost $8,25, what will J 
cost? Ans. $24,75. 

8. If 300 barrels of flour cost $570, what will 200 cost? 
What is §X 570? Ans. 

9. If 4 of a barrel of cider cost ^ of a dollar, what 
will I cost ? What is ^X^^? Ans. $J||. 

OF QUESTIONS REQUIRING TWO STATEMENTS. > 

§ 141S. The answer to each of the ^bove questions has 
been found by a single statement. Questiohs, however^ 
freqaently occur in which two or more statements are ne- 
cessary. In most Arithmetics, such questions are arranged 
under a rule called Compound Proportion, or the Double 
Rule of Three. They can, however, be answered by the 
ruks already given. 

EXAMPLES. V 

1. If a family of 6 persons expend $300 in 8 months, 
how much will serve a family of 15 persons for 20 months? 

First question. If operation. 

^persont. persons. $ $ 

6 : 15 : : 300 : Jtns. 

15 



•300 will support a 
family of 6 persons 
for 8 months, how 
many dollars will sup- 
port 15 persons for 
the same time ? 



6)4500 
Ans. (750 
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Second qttestion. If 

$750 will support a 
family of 15 persons 
for 8 months, how 
much will serve them 
for 20 months ? 



OPBEATION. 

months, months, $ 
8 : 20 : : 750 

20 



8) 15000 
Ans. $1875. 



feet. 
18 



OPERATION. 

feet. days. 
72 : : 12 
. 72 

24 

84 



18)864(48 
72 

144 
144 



2. If 16 men build 18 feet of wall in 12 days, 
many men must be employed to build 72 feet in 8 
working at the same rate ? 

The first question 
is, how long would it 
take the 16 men to 
build the 72 feet of 
wail. 

It is evident that 18 
feet of wall, is to 72 
feet, as 12 days, the 
time necessary to 
build 18 feet, is to 48 
days, the time neces- 
sary to build 72 feet 

The second ques- 
tion is, if 16 men can 
build 72 feet of^ wall 
in 48 days, how many 
men are necessary to 
build it in 8 dsyp ? 

Make 16 men the 
third term. Then as 
the same work is to 
be done in less time, 

more men will be necessary; therefore,' the fourth 
will be greater than the third, and 'hence 8 days are p 
in the first term (see § 143). 

3. If a man travel 217 miles in 7 days, travelli 
hours a day, how far would he travel in 9 days, 
travelled 1 1 hours a day. 



days. 
8 : 


OPERATION. 

days. men. 
48 : : 16 

48 




128 
64 



8)768( 
Ans. 96 men. 
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OPERATION. OFJBRATIOX4 



days. days. miles, miles, 

7 : 9 t: 217 : 279 
9 

7 )1953 

~279 



2nd. 

hours, hours. miles. miles.' 

6 : 11 : : 279 : 511| 

11 



6)3069 



511f 



dns, 51l# miles. 



4. If a pasture of 16 acres will feed 6 horses for 
4 months, how many acres will feed 12 horses for 9 
months? ^ns. 72. 

5. If the wages of 6 men for 14 days be $84, what will 
be the wages of 9 men for 1 1 days ? ^ns. 99. 

6. If 154 bushels of oats serve 14 horses for 44 days, 
how long would 406 bushels last 7 horses ? ^ns, days. 

7. If 25 men can earn $6250 in 2 years, how long will 
it take 5 men to earn $11250 ? ^tis. 18 years', 

8. If a barrel of beer last 7 persons 12 days, how much 
* will be drank by 42 persons in a year ? Ans. 182&ar. \%gah 

9. If 9 men can cut 36 acres of grass in 4 days, how 
many acres will 19 men cut in 11 days ? Ans. 209 acres. 

10. If 25 persons consume 300 bushels of com in 1 
year, how much will 139 persons consume ih 7 years at 
the same rate ? Ami, hu, 

1 1 . If 32 men build a wall 36 feet long, 8 feet high, 
and 4 feet wide in 4 days; in what time will 48 meA 
bnild a wall 864 feet long, 6 feet high, and 3 feet wide ? 

Ans. 36 days. 



REDUCTION OF CURRENCIES. 

§ 14:6. Previous to the act of Congress which estab- 
lished a uniform currency throughout the United States, in 
dollars, dimes, cents, and mills, each State had its own 
particular currency. This circumstance has caused the 
dollar to be divided differently in the difierent States, 
though the real value of it is the same in all. 
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Thus 1 dollar is reckoned in 

England. at is 6d, called English, or Sterling moner. 

Canada, 7 . 

Nora Scotia. S 



M 



New York, 
Ohio. 

North Carolina. 

The New England States, 
Virginia, " 
Kentucky, 
Tennessee. 

New JersejTi 
PennsyWania, 
Delaware, 
Mary hind. 

South Carolina, 
Gveorgia. 



1* 



&• 



10> 



h 



ti 



Canada Gurrencjr 
New York CarreDcy. 

New England Carrenqr. 



6d ** Pennsytranta CurreDcy. 



8d 



t« 



Georgia Cmroncy. 



Q. How was the enrrency of the United States established f Whii 
are its denominations ? Is the value of a dollar the same in aU tht 
states 7 How many shiinn^ make a dollar in En^tsh Currency f 
In Canada Currency? In New York Currency t In New England 
Gurrency ? In Pennsylvania Currency f la Georgia C«i ».ency t 

CASE T. 

§ 14:7. To reduce & sum in either currency to Federal 
Money. 

The reduction of these currencies to Federal Money 
consists in this : Iiaving given any sum expressed in pound$ 
shillings and j^encCy to find Us value in dollars cents ami 
ffdlls, . 

Take, for example the English Current j* 

£l=20s=:240d. 
<^I=n45 6c2=r&4el. 

Hence, JSI : »1 : : 240 : 54, 

and consequently, ^61=$! x Vr*=*l X V; 

that is, £l is equal -to ^/ of a dollar^ which being reduced 

to dollars and the decimal of a dollar gires 

£1 =$4,444+. 
If we now multiply each side of the equaFity 
jei=SlxV by 2, 5, 4, 5, &c, we have 
£2=r$l X V X2, jE3=f 1 X V X3v 
£4=$1XVX4, fi6-$lxVx*> 
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«ad generally, ^^y number of pounds will be brought into 
dollars by multiplying by y . 

As similar reasoning may be employed for all the cur- 
rencies, we have the following , 

I. Reditee the given sum to the decimal of a pound as in 
« 13S. 

II. Find the value of £\ in the fraction of a dollar, 
IIL Multiply the given sum hy this fraction and the 

l^roduct will he the value in dollars. 

» BXAMPLBS. 

I. Change $27 Ss dd to Federal Money. 



OPERATION. 

Ss dd=^£0jlS76. 
£27 3s 9d=£27,1875. 
27,1875x^=120,83 3+. 
Ans. $120,83 3+. 



Having reduced the 
pounds, shillings, and 
pence to the decimal o( 
4t pound, we bring the 

whole to dollars by mul- 

tiplying by 40 and dividing the produ<;t by 9. 

2. Change £140 18s 9d to Federal Money. 

Ans. $626,38 8-f . 

By an act of Congress passed in 1832, the value at 
which the English pound is to be received and estimated 
at the custom-house, was fixed at $4,80. If we assume 
this as the value of the English pound, we have 

£1 : $1 : : 480 : 100 ; hence, 

£i=$ixHX=»ixV 

therefore, pounds will be brought to dollars by multiplying 
by 24 and dividing by 6. 

1. Reckoning the pound at $4,80, how many dollars in 
£49 8s6c2? 



We first bring the sum to 
pounds and decimals of a pound. 
Wo next multiply by the multi- 
plier Y: we then reduce the 
product to dollars, cents, and mil 



OPERATION. 

£49 8s 6d»JS49,426 
49,425 xV=*237,24 

Ans. $237, 24. 



s. 
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Q. In what doea the reductbn of a ciDrreney to Federal Mon^ 
consist f What is the value of the English pound as formerly eati- 
mated ? How will you r«duce pounds ofthis value to Federal Money t 
Give the General Rule for reducing any currency to Federal Money. 
What is the custom-house value of the pound established by act of 
Congress in 1832 ? How will you reduce pounds of this value ta 
Federal Money ? 

CANADA CURRENCY. 

1. Change J625 10« 6d to Federal Money. 



OPERATIOIC. 

je25 105 6^»£25^2& 
25,525x4=102,10. 

Ans, 1 102,10. 



$l»5s 
£\ : $1 : : 240 : 60 

i/l=»lx2J^<>=»lX4=$4. 

Hence, Canada Money is 
reduced to Federal Money by 
multiplying by 4. 

2. Change £60 1 5s 5d to Federal Money. 

Ans. $279,08 3+. 

NEW ENGIiAND CURRENCY. 

1. Change £40 65 6(2 to Federal Money. 



. |(lr=65x=72d; 
&\ \%\ \ : 240 : 72 

£l«|;ix3^o^jlx\p. 

Hence, New England 
Cttirency is reduced 



OPERATION. 

£40 6« 6d»£40,325 
40,325 X V =134,416+- 
Am. $134,41 6+. 



IS reaucea to 
Federal Money by multi]^ying by 10 and dividing- by 3 

2. Change d6l25 15s %d to Federal Money. 

Ans. $419,27 7+. 

NEW YORK CURRENCY. 

1. Change j£365 10s 6d to Federal Money. 



$1=:8S=:96({. 

£1 : $1 : : 240 : 96. 

£l=$lxW=$V. 

Hence, New i ork Cur- 
rency is reduced to Federal 
Money by multiplying by 10 a!nd dividing the product by 4. 

2. Change £20 18s 9(1 to Federal Money. 

^tts. $52,348+. 



OPERATIOn^ 

J^365 10s 6(2:^£365,526 

365,525x^=913,812+ 

Am. $913,812+. 



rbdik;tion of cuRnfiNoiES. aoi 

P£NNSYI.VAB»A CURRENCY. 

1. Change £9 8^ 3d to Federal Money. 



OPBRAtlON. 

£9 98 dc2s9£9,4126. 
9,4125x1=25,10. 
Ans. 4^25,10. 



#l=:7$d(2=s90d. 
£i : 91 : : 240 : 90. 

£i«»ixV<?=»|. 

Hence, to reduce Pennsylvania 
Currency to Federal Money, we 
multiply by 8 and divide by 3. 

2. Change jS19 IBs 2d to Federal Money. 

dns. 53,088+. 

GEORGIA CURRENCY. 

I. Change £187 ds lOd to Federal Money. 



OPERATION. 

jei87 ds 10d=i8187,49166+. 
187,49 166 X V =803,535. 
Jtns. $803,535+. 



«ls45 8d«56d. 
£1 : $1 :: 240 : 56. 

£i=*lx^«=8lxV. 

Hence, we reduce 
Georgia Currency to 
Federal Money by multiplying by 30 and dividing by 7. 
2. Change j626 145 6d to Federal Money. 

jftitff. $114,535+. 
1. Reduce £112 I85 dd in each of the currencies namedt 
to Federal Money. 

£112 18s 94=^112,9375. 

' 112,9375 Sterling Money =$501,044+. 

1 12,9375 Canada Currency =$451,75. 

112.9375 New England - =$376,458+. 

1 12.9376 New York - =$282,343+. 
112,9375 Pennsylvania - =$301,166+. 

^ 112,9375 Georgia - =$484,017+. 

CASE II. 

§ 148* To change a sum expressed in Federal Money 
to any one of the above cunencies. 

In changing pounds to Federal Money, we found the 
value of a pound in ths fraction of a dollar and multiplied 
the pounds by this fraction. 

Now, to change dollars to pounds, we must find the 
value of a dollar in the fraction of a pound and multiply 
the dollars by this fraction 



Ans. 
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For example, in Engliwh Money, 

iBl : •! :: 240 : 54, and 

«l=:iBlx/A=^lxA=^A of ^1. 
Br. 1. Redoce $32^789 to Eng^h or Sterling Honey. 

j OPKRATIOH. 

$32,789 X^'ff =7,377525 
je7,377525 
20 



We first multiply by the 
fraction ^ : that is, we mul- 
tiply by the numerator and 
diride by the denominator, 
this brings the sum to the 
decimal of a pound. We then 
reduce the decimal of a pound 
to pounds shillings and pence. 



7,550500 
12 

6,606000 
4 

2^424000 

Ans. £11sM 2/ar.+. 



§ 149. Hence, to pass from Federal Money to poundt 
■hfllings and pence, we have the following 

I. Find the valve of a dollar in the fraction of a pound. 

II. Multiply the given sum by this fraction, 

III. Reduce the product to pounds shillir^s and pence. 

Note. — ^The multiplier In each case, in passing from 
Federal Money to pounds shillings and pence, will be the 
fraction used in the corresponding case in passing to 
Federal Money, with its terms inverted. 

Q, How do you pass from Federal Money to either of the carren- 
des T How does tnis multiplier compare with the multiplier used in 
passing from pounds to Federal money f 

EXAMPLES. 

1. Reduce $102,85 to the several currencies. 

•102,85=:£23 2s 9^(2+ Sterling Money. 

$102,d5=ri)25 I4s dd Canada Currency. 

jl J S102,85=£30 17s ld+ New England Cur. 

•""* "^ »102,85=je41 2s 9M+ New York Currency. 

•I02,85=x;o3 lis 4td Pennsylvania Cur. 

;^102,85=sje23 I9s ll\d+ Georgia Currency. 



Jhu. 
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S. Reduce $250 to the several currencies. 

$250==£56 5« Sterling Money. 

S250ss£62 iOs Canada Currency. 

$250=3£75 New England Currency. 

•250=£100 New York Currency. 

$250=:JC93 I5« Pennsylvania Currency. 

JJte50=ai/58 68 7|d.+ Georgia Currency. 

The following are the rates at which foreign coins ate 
estimated at the custom-houses of the United States. 

English £ by act of Congress of 1832 - - $4,80 

Livre of France ------ $ ,18| 

Fcanc do $ ,18| 

Silver Rouble of Russia - - - - $ ,75 

Florin or Guilder of the United Netherlands - $ ,40 

Mark Banco of Hamburg - - - - $ ,33} 

Real of Plate of Spain - - - - - $ ,10 

Real of Vellon of do. - - - - - $,05 

Milrea of Portugal - - - - - $1,24 

Tale of China - -i - - - - #1,48 

Pagoda of India - - - - - - $1,84 

Rupee of Bengal - - - - - - $ ,50 



PRACTICE. 



§ ISO* Practice is a short method of findings the 
answers to questions in the Rule of Three, when the first 
term is unity. 

For example, if one yard of cloth cost half a dollar^ 
what will GO yards cost. This is a question which may 
be answered by the rule called Practice. , 

If the cloth had been $1 per yard, the cost of 60 yards 
would have been $60 ; but since it is only a part of a 
dollar per yard, the whole cost will be the same part of 
$60, that the cost of one yard is of $1 ; that is, ^ of 60. 
Hence the cost is ^ of |60 or $30. ^ns, $30. 

§ ISl. One number is said to be an aliquot part of 
auother, when it forms an exact part of it: that is, when 
it is contained in that other an exact number of times. 
Hence, an aliquot part is an ei^act or even part. 
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For example^ 25 cents is an aliquot part of a doUar. 
It is an exact fourth part, and is contained in the dollar 
four times. So also, 2 months, 3 months, 4 months, and 
6 months, are all aliquot parts of a year. 

TABIiE OF AIiIClUOT PARTS. 



Cb. 



ParU 



Mo. 

4 

3 
2 
1 



PartKof 
a year. 



_, ^ 



or f of 
3 mo. 



JDaj/t. 



16 
10 

6 
5 
3 



PwiS 

of I mo. 



m 



Parte of £1. 



lOs 
dsSd 
5s 
4s 

S^4d 
2s dd 
IsSd 



~Tir 



Parte of 
1 tfdUins. 




Q. What is practice t If one yard of cloth cost $8, what will half 
a yard cost ? Wha^will one quarter of a yard coat f When is one 
number said to be an aliquot part of anotner f What is an aliquot 
part t What are the aliquot parts of a dollar expressed in the table ? 
What the aliquot parts of a year f . Wh^ the aliauot parts of a month f 
What the auquot parts ot a pound f What the aliquot parts of a 
shillmgt 

EXAMPLES. 

1. What is the cost of 370 yards of cloth at 90,75, 
or I of a dollar, per yard ? 

Had the cloth cost #1 opstiATiON. 

per yard, the cost of the 
376 yards would have 
been $376. Had it cost 
50c^. per 3rard, the cost 
would have been ^ of 
4^376, or $188 : had it 

been 25cts. per yard, the cost would have been ^ of 
$376 or $94 ; but the price being 75c^5. per yard, the cost 
is 188+94»$282. 

2. What is the cost of 196 yards of cotton, at 9d per 
yard? 

I96yd. Bi 6d or l8^9Ss 
l9Qyd. at 3d or |s=495 

Therefore, 196^. at 0(2 or |s»147««^je7 Is. Jlnt 



ds. 
50 

25 
75 


i 

3 


$ 

376 

188 
94 

$282 



cost at 50c^. 
cost at 25cts, 
cost at ^doll 



FRACTIOXi. 905 

8. What will 9} yards of cloth cost at £l 45 Od per 
yard? 

9 yards at £l^£d { 
I yard at£l«= 10s 
9 yards at 45 =£1 165 
\ yard at 4$ s 2s 
9 yards at 6(£ = 45 M 
\ yard at 6d = M_ 

Total cost £11 125 9rf. 

4. What is the cost of lOQO quills at \ cent per quill ? 

An8. $2,50cte. 

5. What is the cost of 900 lead pencils at 6 cents 
apiece? Ans. $54,00. 

6. What is the cost of 20Z&. of soap at 6|ct5. per pound ? 

Ans. $1,35. 

7. What is the cost of 140 yards of tape at 2\cts. per 
yard? ^ Ans. $3^15. 

8. What is the cost of 438 bushels of apples at 31|c/5. 
per bushel ? Am. $136,87^ 

9. What is the cost of 51^ tons of hay at $12 per ton > 

Ans. $618. 

10. What is the cost of 231 yards of linen at 75cto. per 
yard? Ans, $173,25. 

11. What is the cost of liilb. of rice at 3j^d per pound ? 

Ans. £2 25. 

12. What is the cost of 14^ yards of cloth, at $4| per 
yard? Ans. $67,68| 

13. What will 131Zi. of cheese come to at I5 2d per 
pound? Ans. £7 125 lOi, 

14. What will 144 dozen of eggs come to at I5 3d per 
dozen ? Ans. £9. 

15. What will 6gal, Iqt. IpL 2gi. of wine come to at 
58 Ad per quart ? Ans. £6 175 4d. 

16. What will 51 acres of land be worth at £3 25 2d 
per acre ? Ans. £158 IO5 6d. 

17. What will 15cw^. 2qr. lllb. of sugar come to at I5 
per pound? Ans, £87 135. 

18. What will 4E. E. 3yr. 2na. of broadcloth cost at 
£2 35 8d per yard ? Ans. £12 I65 6^4. 
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19. What will Ihhd, 2gaL 9qt. Ipt. Igu of molasses 
come to at I2^ct8. per quart? Ans, 9 

20. What will be the cost of 27^ BpL 6qt. Ipt. of 
wheat at lOs 2d Sfar. per bushel ? 

Jlru, £14 55 lldOfl/or. 



SIMPLE INTEREST. 

§ Iff 3. Interest is an allowance made for the use of 
money that is borrowed. 

For example, if I borrow $100 of Mr. Wilson, for one 
year, and agree to pay him $6 for the use of it, the $8 is 
called the interest of $100 for one year, and at the end 
of the time Mr. Wilson should receive back his $100 
together with the $6 interest, making the sum of $106. 

The money on which interest is paid, is called the 
Principal. 

The nioney paid for the use of the principal is called 
the Interest. 

The principal and interest taken together are called the 
Amount. 

In the above example, 

$100 is the principal, 
$ 6 is the interest, and 
$106 is the amount. 

The interest of $100 for one year, detern>!nes the rate 
of interest, or rate per cent; The term per cent, means 
by the hundred. In the example above the rate of interest 
is 6 per cent, or $6 for the hundred. Had $8 been paid 
for the use of the $100, the rate of interest wpuld have 
been 8 per cent; or had $3 only been paid, the rate of 
interest would have been 3 per cent. 

The legal interest is the interest established by law. 

In the New England States, and indeed In most of the 
other states, the legal interest is 6 per cent per annum; 
that is, 6 per cent by the year. 

In New York, however, it is 7 and in Louisiana 8 per 
€ent 



sintPLB nrrBREST. 
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Q. Wliat is Interest t What is the money called on which interest 
is paid t What is the money called which is paid for the use of the 
pnncipal? What is the amount? What determines the rate of ' 
interest f What is the meaning ofper cent ? What is legal interest t 
What is meant by per annum f How much is the interest per annum 
in voMt of the states f What is it in New York t 



CASK I. 



§ Iff 3. To find the interest on any given principal for 
one or more years. 

EXAMPLES. 

1 . What is the interest of $650 for one year at 6 per cent ? 



Mi. 



It is plain, that $100 is tp 
$6, its interest for one year, ^ 
as S650 to its interest for the J iqq 
same time. The fourth term 
is found by multiplying the 
second and third terms to* 
gether and dividing by the 
first § 140. 

2. What is the interest on $950 for four years at 7 per 
cent per annum ? 



OPERATION. 

6 : : 650 : 
6 

10 0)3900 

Am. $39,00. 



We first find the in- 
terest for one year, and 
then multiply it by the 
number of years. 



OPERATION. 

$950 
7 



$66,50 interest for 1 year. 
4 number of years. 

ne^fiO Ans. $266,00. 



Hence, we have the following 

RUI.B. 

I. Maliifly the principal by the raXe of interest^ and 
divide the product ^^^ 100: the quotient mil he the interest 
for one year. 

n. When the number of years exceeds one^ multiply the 
interest for one year by the number of years : the product 
^fUl be tlie interest for that number of years, 

3. What is the interest on $3675 for thrfee years, at 7 
per cent per annum ? witw. $771,75. 

4. What is the interest on $459 for five years at 8 per 
cent per annum? Ans. $183,60. 
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OPERATION. 
•327,45 

6^ 

100 )1964,70 
19,6470 
Jins. Iddolls, Mcts.lm. 



6. What is the interest of $327,45 for one year at 6 
per cent per annum i 

We first multiply the given 
sum $327,45 by the rate of 
interest, 6 per cent, Jeaving 
two places' for decimals or 
cents at the right hand. Then 
to divide by 100 we remove 
the decimal point two placies 
to the lef\, leaving four places 
for decimals to the right hand. If the principal had 
contained mills, there would have been five places of 
decimals in the answer. 

Hence, we have the following 

RUIiB. 

t 

I. When the principal contains dollars only^ multiply hy 
the rate of interest^ and point off two places froni the right 
hand for cents : the places on the left will express the dollars, 

II. When the principal contains dollars and cents^ mulr 
tiply as before^ and strike off four places from the right hand 
for cents and mills. 

III. When the principal contains dollars^ cents and mUls^ 
multiply as before and strike off in the productive places 
from the right hand : the places to tJie left wUl be dollars, 

Q. When the principal is in dollars^ how do you find the interMl 
for one year? How do yon find the interest for two or more years f 
When the principal contains dollars and centSi how do vou find the 
interest ? When the principal contains doUarSi cents and mills, how 
do you find the interest ! 

6. What is the interest on $375, ^Tfcts, 3m. for two 
years, at 7 per cent per annmn ? 



We first find the 
interest for one year, 
and then multiply by 
2. We omit in the 
answer the decimal 
figures which fall on 
the right of the cents 



OPERATION. 

$375,273 

7 

$26,26911 interest for 1 year. 
2 

$52,53822 

Ans. $52,53+. 



^aa>lX INTEREST. 



ia9 



7. What is the interest on 9211,26 for one year at 4) 
per cent per annum ? . 

OPERATION. 

•211,26 

4 per cent 

84504 

10563 I per cent 



We first find the interest at 
4 per cent, and then the interest 
for ^ per .cent: the sum is the 
interest at 4^ per cent 



<^9,5067 



dns. 99,50+. 

8. What is the interest on 91576,9) for 3 years at 7 
percent? ^ns. 9331,15+. 

9. What is the interest on 9957,08 for 6 years at 3| 
percent? ^ns. 9200,98+. 

10. What is the interest on 9375,4^ for 7 years at 7 
per cent per annum? ^ns, 9183,970+. 

11. Wiiat is the interest on 94049,87 for 2 years at 5 
per cent per annum ? ^Ans. 9404,98+. 

CASE II. 

§ 1S4. To find the interest at 6 per cent per annum 
for any number of months. 

At six per cent per annum, each month produces ^ per 
cent on the principal ; and every two months produces one 
per cent on the principal. Therefore, to find the interest 
for months we have tlie following 

Multiply the principal by half the number of months^ and 
remove i/te separating point in the product two places farther 
io the left lumd. 

EXAMPLES. 

1. What is the interest of 9327 for 8 months at 6 per 
cent per annum ? 

" OPERATIOlf. 

9327 

4 half the number of montfaib 



We here multi- 
ply by half the 
number of months, 
and the product di- 
vided by 100 is the 
interest 



913,08 



Jins. 913,08. 



810 SnCPLB UfTEREST. 



3. What is the interest of $327^47 for 9 monthitf ai 

6 per cent per annum ? 

OPERATION. 

•327,47 

4| half the months. 



We first multiply by 4 
and then add half the 
multiplicand. 



130988 

16373^ 
14,7361 J Ms. $14,73+. 

3. What is the interest on $8975 for ten months at 6 
per cent per annun^? Ans. |(448,75. 

4. What is the interest on $8753,65 for fourteen monthi 
at 6 per cent per annum ? An$. $612,7555. 

5. What is the interest on $37596,42 for sixteen 
months at 6 per cent per amuim ? , Ms* $3007,7135. 

6. What is the interest on $3976,85 for nine months 
at 6 per cent per annum? Ans, $178,9582. 

Q. How do ydu find the interest at 6 per cent for any number of 
months? What per cent will two months eive? Four months f 
Five months? Six months? Seven months? Eight months? 
Nine months? Eleven months ? Twelvemonths? 

CASE III. 

§ \SS» To find the. interest at 6 per cent per annum, 
for any number of days. 

In computing interest the month is reckoned at 30 days. 
Hence, 60 days, which make two months, will give an 
interest of one per cent on the principal. This one per 
cent is found by simply removing the separating point two 
places to the left; If this one per cent be then divided 
by 60 the quotient will be the interest for 1 day, and this 
quotient multiplied by the number of days will give the in^ 
terest required. To divide by 60 we remove the separating 
point one place farther to the left, and then divide by 6. 

Hence, we have Ihe following 

BITLE. 

I. Remove the separating point in the principal thrse 
places to the left^ then divide by 6 and the quotient will be 
the interest for 1 day. 

II. Multiply the interest hy the number of days^ and tht 
product will be the answer sought. 
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m 



BXAMPLBS. 

1. What is the interest on 9327,30 for 25 days ? 

OPERATION. 

6),32730 



We first remove 
the decimal point 
&ree places to the 
left*, then divide by 
6, and afterwards 
multiply by 25* 



,05455 interest for one day. 
25 number of days. 



27275 
10910 

$1,36375 



Ans. $1,36+. 



2. What is the interest on $27,25 for 19 days ? 



When there are hot three 
figures in the principal, on the 
left of the separating point, 
ciphers must be prefixed to sup- 
ply the deficiency* 



OPERATION. 

6),02725 

,00454+ 
19 



04086 
00454 

$0,08626 



An9. ,08cto.+. 



3. What is the interest on $575,72 for 29 days ? 

Jin8. $2,78+. 

4. What is the interest on $195,19 for 7 days ? 

^718. $0,22+. 

5. What is the interest on $897,04 for 27 days ? 

JStns. $4,0366+. 

6. What is the interest on $378,53 for 18 days? 

Ans. $1,135+. 

7. What is the interest on $885,62 for 25 days } 

Ans. $3,69+ 

8. What is the mterest on $3756,25 for 17 days? 

Note. The above method of computing interest is the 
one in general use, though it gives the interest a trifie too 
large, as it considers the year at 360 instead of 365 days. 
If entire accuracy is required, find the interest for cm 
yeoTr^hen^ multiply by thejnumher of days^ and divide th* 
product hy 365. 
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CASE IT. 

i 156. Td find the interest at 6 per cent per annum 
for years, months, and days. 

Find the interest for tlie years hy Case \%for the months 
by Case II, and for tJie days by Case HI, Ifien add the 
several results together and their sum will be the a,nswer 
sought. 

EXAMPLES. 

1. What is the interest on (1 997,27 at &per cent for 
8 years 9 months and 1 1 days ? 

$1597,27 $1597,27 6)1,59727 

6_ ^ ,26621+ ' 

95,8362 638908 11 

3_yr. 798631 2,928 31 

$287,5086 $71,8771 1 

Interest for 3 years $287,508 + 

9 months 71,877 + 

11 days 2,928 + 

Total interest $362,313 



2. What is the interest of $11759,10 at 6 per cent for 
9 years 11 months and 16 days ? Ans, $7028,02+. 

3. What is the interest on $9787 for 12 years and 
1 day ? Ans, $7048,27+. 

4. What is the interest of $87601,29 for 1 yearr 1 month 
and 1 day ? Ans, $ +. 

5. What is the interest of $806,90 for 1 year and 10 
months at 6 per cent per annum ? Ans. $88,75+. 

6. What is the interest of $450,75 for 4 years and 
7 months at 6 per cent per annum ? Ans, $123,95+. 

7. What is the interest of $443,50 for 7 years 2 monthi 
and 12 days at 6 per cent per annum ? Ans $ +. 

8. What will be the total amount of $649,22 after 10 
years and 10 months at an interest of 6 per cent? 

Ans. $1071,21+. 

Q, How do yoa find ttw mteiesi ion 7««n mowtln and daysf 
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CASE V. 



( 197. When there are months and days, and the 
rate oi' interest is greater or less than 6 per cent 

RITLE. 

Find the interest at ^ per cent Then add to it or sub^ 
tract from it such a pari of the interest so found as the 
given rate exceeds or falls short of six per cent per annum* 

EXAMPLES. 

1. What is the ii^terest of 9119,50 at 7 per cent per 
annum for 3 years and 4 months ? 

(119,50 9119,50 

2 half the months 6 

•2,3900 int for 4 months 7,1700 

3 

21,5100 int for 3 yean. 
2,3900 int for 4 mo. 



Total interest at 6 per cent (23,9000 
Add one-sixth 3,9833+ 

Total interest at 7 per cent $27,8833+ 

' ' ' t 

t. What is the interest on $487,25 for 4 years and 9 
months at 4 per cent ? 

$487,25 $487,25 

4^ half the months , 6 

194900 $29,2350 

24362+ 4 years 



$21,9262 in t for 9 mo. 11 6,9400 int for 4 years. 

21,9262 int for 9 mo. 

Total interest at 6 per cent $138,8662 
Subtract one-third - - - 46,28^*^-5- 

Total interest at 4 per cent $92,5775+ 

3. What is the interest of $987,99, at 5 per cent, for 
5 years, 2 months and 9 days? Jlns, $256,46+. 

4. What is the interest on $437,21, at 3 per cent, for 
9 years and 9 months? Ans. $127^8+ « 

10 
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5. What is Htw interest of (15000 for 8 months at 7 per 
eent per annum ? ^ns. $700. 

6. What is the interest of (400 for 21 days at 9 per 
eent per annum ? .^n^. (1,16+* 

7. What is the interest of (876,48, at 7 per cent, for 
4 years 9 months and 14 days? Ans. ( +• 

8. What will be the total amount of (1110,48, after 2 
years and a half, at an interest of 7 per cent per annum? 

Ans, (1315,389. 

9. What is the interest on (532,41 for 3 years and 3 
months at 4| per cent per annum ? Ans, (77,86+. 

10. What IS the interest on (8375,27, at 5 per ceti-t per an- 
num, for 5 years 5 months and 5 days ? Ans. ( +. 

1 1 . What is the interest of (8759,27, at 6 per cent per an- 
num, for 1 year 6 months and 9 days? Ans, (801,473+. 

12. What is the merest, aft 6^ per teni per annum, on 
(7569,11, for 3 years 4 months and 18 days ? 

Ans. (1664,573+. 

Q. Wlien the rats of iitterest is greater or less than 6 per cent, how 
do you find the interest for months and days t 

§ 1S8. NoTK. In computing interest, it is often very 
convenient to find Uie interest {qx the months by consider- 
ing them as aliquot parts of a year, and the interest for 
die 4ayfl by oonaideriiig them as i^iqiiot parts of a month. 

. EXAMPLES. 

1. What is the interest of (QOO^^O for one year 10 
months and 10 days at per cent? 
(806,90 
6 

6) (48,4140 int. for 1 3^ear. (8,060 

2)8,069 int. for 2 months. 5 

3)4,034 +int for 1 month. (40,345 int for 10 mo. 

1,344+ int. for 10 days. 

interest for 1 year, - - (48,4140 

- - - - 10 months - 40^45 

- - - -10 days - 1,344+- 

Total interest (90,103+- 
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2. What is the inter^t of $200 for 10 years 3 mcnithB 
and 6 days at 7 per cent ? 
•200 

7 

4)14,00 int for 1 year. (14,00 

3)3,50 int. for 3 months. 10 

5)l,16 +int. for 1 month. $140,00 f or 10 years. 

,23+ int. for days. 

(140,00 Interest for 10 years. 
3,50 interest for 3 months. 
,23 + interest for 6 days. 

Ans. 0143,73+ 

8. What is the interest of $132,26 for 1 year 4 months 
ind 10 days, at 6 per cent per aBnum? Ans. $10,80+. 

4. What is the interest of $25,50 for 1 year 9 months 
and 12 days, at 6 per cent? •^ns. $2,72+. 

5. What is the interest of $347,25 for 1 year 1 month 
and 6 days, at 4 per cent per annum ? Also, at 5 per 
cent ? At 5^ per cent ? At 6 per cent ? At 7 per cent ? 
At 7| per cent ? At 8 per cent ? At 8^ per cent ? And 
at 9 per cent ? 

6. WhiEit is the ititerest, at 6 per cent per anniim, on 
$48,32, for 1 year 1 month and 15 days ? Ms. $3,26+. 

7. Whdt is the interest, at 8 per cenft per annum, on 
$675,87* for 3 years 6 months and 6 days ? 

Ans. $190,14+. 

8. What is the interest, at 7 per cent, on $587,25, for 
5 years 5 months and 5 days ? M». $223,23+. 

9. What is the interest on $67589,20 for 3 years 9 
months and 12 days, at 5 per cent per annum ? 

-dfw. $12785,62+ 

CASE YI. 

§ ISO. When the sum on which the interest is to he 
cast is in pounds, shillings, and pence. 

I. Reduce the ehillingB and pence to the deeitnal of m 
pound (see § 13«S). 
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II. Then f fid ihe interest as though the mim were dollm 
and cents ^ offer which reduce the decimal pari of the ansm 
to shillings and pence (see § 137). 



EXAMPLES. 



1. What is the mterest, at 6 per cent, of X27 Us 
for 2 years? 



We first find the interest 
for one year. We then 
multiply by 2, which gives 
the interest for two years. 
We then reduce to pounds 
shillings and pence. 



OPERATION. 

£27 155 9d=je27,7875 



1,667250 



£3,334500 
20 

6,600000 

^ 12 

8,280000 
4 

1,120000 

Ans. £r6« S\d+ 

2. What is the interest on £67 19* 6d, at 6 per cent, 
for 3 years 8 months 16 days ? Ans. £15 2s B{d+. 

3. What is the interest on £127 lbs 4dy at 6 per c^nt, 
for 3 years and 3 months? Jins. £24 18 S\d+. 

4. What is the interest of £107 16^ lOrf, at 6 per cent, 
for 3 years 6 months and 6 days? w9/». £ -f • 

5. What will £279 I3s Sd amount to in 3 years and t 
half, at 5| per cent per annum ? •Ans, £331 la 6«(+* 

6. What is the interest of £514 10a id for 3 years and 
a half, at 4 per cent ? Ans. £72 Oa 7\d+* 

7. What is the interest of £523 11a 6d for 3 years and 
a half^ at 6 per cent ? Jlns. £ -f * 

8. What is the interest on £255 10a Sd at six per cent 
per annnm, for 6yr: QmoJ Ans. £99 13a Ijd. 

9. What is tlie interest on £53 18a bd at 6 per cent for 
7.<pra. 12€/a. ? Ans. £22 15a 14+. 
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▲PrCVCATIOIfS. 

Calculate the interest on the following notes. 



•127^0 New York, January 1st, 1838. 

1. For value received 1 promise to pay on the 10th 
day of June next, to Wm. Johnson or order, the sum of 
one hundred and twenty-seven dollars and fifty cents with 
interest from date, at 7 per cent John Liberal: 

Ans. $131,46+. 

(306 New York, January 1st, 1833. 

2. For value received I promise to pay on the 4th of 
July, 1835, to Wm. Johnson or order, three hundred and 
six dollars with interest at 6 per cent from the 1st of 
March, 1833. John Liberal: 

Ans. $349,04 4-. 

> 

•1040 Hartford, July 3rd, 1837. 

3. Six months afler date, I promise to pay to C. Jones 
or order, one thousand and forty dollars with interest from 
the 1st of January last, at 7 per cent Joseph Springs, 

^7M. $1113,40+ : 

§ 160. We shall now give the rule estahlished in 
New York, (See Johnson's Chancery Reports, Vol. I. 
page 17,) for computing the interest on a bond or note, when 
partial payments have been made. The same rule is also 
adopted in Massachusetts, %nd in most of the other states. 

RUI.E. 

I. Compute the interest on the principal to the time of the 
first payment^ and if the payment exceed this interest^ add 
the interest to the principal and from the sum subtract the 
payment: the remainder forms a new principal. 

II. But if the payment is less than the interest^ take no 
notice of it until other payments are made., which in all^ shall 
exceed the interest computed to the time of the last payment : 
then add the interest^ so computed-, to the principal^ and from 
the sujfi subtract the sum of the payments : the remainder 
will form a new principal on which interest is to be computed 
as before. 
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■XAMn.SS. 

$349,99 8. May Ist, 1««. 

1. For value received I promise to pay James Vfjlaon 
or order, three hundred and forty-nine dollars ninety-nine 
cents and eight mills with interest, at 6 per cent. 

Jarnes Pat/well 

On this note were endorsed the following payments: 
Dec. 25th, 1826 Received <^49,998 
July lOth, 1827 " $ 4,998 

Sept. 1st, 1828 '' $15,000 

June 14th,' 1829 '' (99,999 

What was due April 15th, 1830 ? 

Principal on int from May 1st, 1826, . . $349,998 
Interest to Dec. 25th, 1826, time of 
first payment, 7 months 24 days. . . . 13,640+ 

Amount . . . $363,647 

Payment Dec 25th, exceeding interest 
then due .......... . $ 49,998 

Remainder for a new principal .... $313,649 

Interest of $313,649 from Dec. 25th, 1826, 
to June 14th, 1829, 2 years 5 months 
19 days $ 46,4TI -f 

Amount . . . $360,121 

Pa3rment, July 10th, 1827, less ? * 4 ggg 

than interest then due . • ) ' 
Payment, Sept. 1st, 1828 . . . 16,008 

Their sum ? ^^20 qqa 

less than interest then due ) ' 
Payment, June 14th, 1829 . . 99,999 

Their simi exceeds the interest then due $120,005 

Remainder for a new principal, June 14th, 

1829 . $240»U6 

Interest of $240,1 16 from June 14th, 1829, 
to April 15th, 1830, 10 months 1 day . 12^045 

Total due, April 15th, 1830 . . $252,1614 
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♦3469,32. 

2. Pot value received, 1 pcomise to pay^ WitLiAm. j£Nf s^ 
or order, three thousand four hundred aiid sixty-nine dolr. 
lais and thirty-two cents, with interest from date, at 6 per 
cent Feb. 6th, 1825. Bill Spendthrift. 

On this note were endorsed the following payments : — 
May 16th, 1828, received (545,76. 
May I6th, 1830, received $1276. 
Feb. 1st, 1831, received $2074,72. 

What remained due August 1 1th, 1832? 

Ans. $860,55+. 

3. A^s note of 9635,84 was dated Sept 5th, 1817, on 
which were endorsed the following payments, viz: — 
Nov. 13th, 1819, $416,08; May 10th, 1820, $152: what 
was due March 1st, 1821, the interest being 6 per cent? 

An8. $168,01+. 



COMPOUND INTEREST. 

VI 0^1* Compound Interest is when the interest on a 
sum of money becoming due, and not being paid, is added 
to the principal, and the interest then calculated on this 
amount, as on a new principal. For example, suppose | 
were to borrow of Mr. Wilson $200 for one year, at 6 per 
cent, and at the end of the year pay him neither the inte- 
rest nor' principal. Now if Mr. Wilson should add the 
interest, $12, to the principal, $200, making $212, aiid 
charge me with interest on this sum till I paid him, this 
would be Compound Interest, because it is interest upon 
interest 

C&l^ilate the interest to the time at which it beeamee due : 
ihUn add U to the prineipal and calculate the interest on the 
amount aiona new principal : add the interest again to the 
principal and calculate the interest as before : do the same 
fo^ all the times at which payments of interest become dm: 
from the last result subtract the principal^ and the remaind&r 
will be the compound interest 
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EXAVPLKS. 

1. What will be the compouiid interest, at 7 per centp 
of (3750 for 4 years, the interest being added yearly? 

$3750,00 principal for 1st year. 
(3750x7-7-100= 262,50 interest for 1st year. 

4012,50 principal for 2nd „ 
$4012,50x7^100=: 280,87+ interest for 2nd „ 

4293,37+ principal - 3rd „ 
$4293,37 X7-&- 100=: 300,53+ interest - 3rd „ 

4593,90+ principal - 4th „ 
<4598,90x7-s-100=x 32 1,57+ interest - 4th „ 

4915,47+amount at 4 years. 
Ist principal 8750,00 

amount of interest. $ 1 1 65,47 + 

2. If the interest be computed annually, what will hr 
the interest on $100 for three years, at 6 per cent? 

Jins. $19,101+. 

8. What will be the compound interest on $295,37, at 

6 per cent, for 2 years, the interest being added annually? 

^ns. $36,50+. 
4. What will be the compound interest on $500 for 
one year, at 8 per cent, the interest being computed quar- 
terly? Jtns. $41,21+. 

Q, What is Compound Interest? Give the Role for compatiiig 
Compoand Interest f 



COMMISSION AND BROKERAGE. 

§ 103. Commission is an allowance made to a factor 
or commission merchant for buying and selling. Broke^ 
Ige is an allowance made to dealers in mouey or stocks. 
llie allowance made is generally a certain per cent, oi 
mie per hundred, on the moneys paid out or received, 
and die amount may be determined by the rules of simpU 
interest 
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EXAMPLES. 

I. What is the commission on $4396 at 6 per cent? 

OPERATION. 



We here find the com- 
ttiissidn<) as in simple in- 
terest, by multiplying by 
the rate per cent and divi- 
ding by 100. 



«4396 
6 

$263,76 



Mf. $263,76. 



2. A factor sells 60 ^ales of cotton at $425 per bale, 
and is to reiceive 24 per cent commission: how much 
iftust he pay over to his principal? Am. $24862,50. 

3. A sent to B, a broker, $3825 to be invested in 
stock : B is to receive 2 per cent on the amount paid for 
tbe stock : what was the value of the stock purchased ? 



As B is to receive 2 per 
cent, it follows that $102 
of A's money will purchase 
$100of stock: hencelOO+ 
the commission, is to 100, 
as the given sum to the 
stock which it will pur- 
chase. 



100 
2 

102 



OPERATION. 



100 : : 3825 

100 



102)382500(3750 
306 

"765 
714 



510 
510 



Ans. $375a 



PROOF. 



Commission on $3750, at 2 per cent: 

Total Sum . 



$3750 
^ 75 

$3825 



4 A fector receives $708,75, and is directed to pur- 
chase iron at $45 per ton : he is to receive 5 per cent on 
the money paid: how much iron can he purchase? 

A'M, 15fmw. 

5. Messrs. P. W and K buy 200 shares of United 

Stotes stock for Mr, A. Thev pay $107 per ahare, and 

10* " 
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are to receive one-fourth . per cent on the money they ad- 
vance : how much must A pay them for the st6ck ? 

Ms, i(39498^. 

6. Messrs. P, W and K receive $28750 to be invested 
ill stock. They charge 2( per cent commission on the 
amount paid^ what is the value of tlie stock purchased ? 

^ns. »28048,78+. 

7. The par value or first cost of 167 shares of bank 
stock was $200 per share : what is the present value, if 
Che stock is at a premium of 25 per cent, that is, 25 per 
cent above par. j9r». $ 

8. What would be the value of the stpck named in the 
last example, if it were at a discount of 10 per cent? 

Ans. $30060. 

0. One hundred shares of United States Bank stock is 

worth 18^ per cent premium: the par value being $200 

per share, what is the value of the stock ? Ans. $23700. 

10. A bank fails, and has in circulation bills to the 
amount of $267581. It can pay 9^ per cent: how much 
money is there on hand } Ans. $ 

11. Sixty-nine shares of bank stock, of which the par 
value is $125, is at a discount of 8 per cent: what is its 
value? Arts, $7035. 

Q. What is commission 7 What is brokerage t "How is the allow- 
ance generally made ? How is the commission or brokerage found t 
How do you find the amount of stock to be purchased when the 
broker receives a certain per cent on the amount purchased, as io 
examples? 



INSURANCE. 

4 1B3* Insurance is an agreement by which an imli* 
ridual or a company agrees to exempt the owners of 
certain property from loss or hazard. 

The written agreement is called the pofiipp. 
The premium is the amount paid by him who owns the 
properly^ to those who insure it^ as a compensation for 
iheir risk. It is generaWy ao mvicVi -pet ctiRi 9^^ >N\% voiue 
^ the property inBUfed* 
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EXABIpLBS; 

1. What would be the premium for the insurance of a 
house valued at $5500 against loss by fire for 1 year at \ 
per cent. 

By dividing by 100, we have the insurance at ( -- ^^ 
1 per cent. - - - - - - ( ' 

The half, is the insurance at half per cent $27,50l 

2. What would be the premium for insuring a ship and 
cargo, valued at $37500 from New York to Liverpool, at 
3^ per cent ? Ans, $ 

3. What would be the insurance on a ship valued at 
$47520 at \ per cent : also at \ per cent ? 

Ans. $237,60.— $158,40. 

4. What would be the insurance on a house valued at 
$14000 at 1| per cent? Also, at \ per cent? At ^ per 
cent ? At ^ per cent ? At ^ per cent ? 

Ms. $210.— $105.— $70.— $46,66+.— $35. 

5. What is the insurance on a store and goods, valued 
at $27000, at 2\ per cent? At 2 per cent? At 1^ per 
cent? At \ per cent? At ^ per cent? At \ per cent^ 
At \ per cent ? At \ per cent ? 

Q. What Ib insurance f What is the policy ? What is the pre- 
mium t How is it generally reckoned t 



DISCOUNT. 



$ 164. If I give my note to Mr. Wilson for $106, 
piyable in one year, the present value of the note will be 
less than $106 by the interest on its present value for one 
year : that is, its present value will be $100. 

The amount named in a note is called the /ace of the 
note. Thus $106 is the face of the note to mt. Wilson. 

The present value of a note is that sum which being 
put at interest until the note becomes due would increase to 
an amount equal to the face of the note. Thus $100 is 
the present value of the note to Mr. Wilson. 

The discount is the difference betioeeu the f ouce. oj a "maa 
ofu/ Us present value. Thus, %% \s liVv^ ^\*c.o\«iX a«k. '^^ 
note to Mr. Wilson. 
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Jls 100+ intere9t of $100 far the given timej is to 100^ 
§0 is the face of the note to its present value. 

EXAMPLES. 

1. What is the present value of a note for $1828y7( 
due in one year, at 4| per cent por annum? 
100 
4,50 interest of $100 for the time. 

104,50 MOO : : 1828,75 : Ans. 

100 



iq4,50)182875,00($1750. 

V Ans. $1750. 

2. What is the present value of a note for 1^1290,81 
discounted for four months,' a| 6 per cent per annum ? 

•i Ans. $1265,50. 

8. What is the present valtiie of #800, due 4 yean 
hence: the interest being compQted at 5 per cent per 
annum? Ans $666,66 6+. 

Note. When payments are to be made at difierent 
tunes, ^n^ the present value of the several siting separatelif 
and their sum will be the present value of the note, 

I. What is the present value of a note for $3500 on 
^hich $300 are to be paid in 6 months; $900 in one 
year; $1300 in eighteen months; and the residue at the 
expiration of two years r the rate of interest being 6 per 
cent per annum ? .^n^. $3225,83+. 

5. What is the discount of £1500 one-half payable in 

6 months and the other half at the expiration of a year, at 

7 per cent per annum ? Ans. £ +. 

6. What is the present value of $2880, one-half payable 
in 3 months, pne-third in 6 months, and the rest in 9 
months at 6 per cent per annum? Ans. $2810,08+. 

Q. What ia the face of a note t What ia the present rahle of % 
note 7 What ia the discount of a note t How do yoa find the preeent 
f alue of a note ? When paymenta are to be made at difierant timeii 
how do you find the present value t 
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LOSS AND GAIN. 

§ 163. Loss and Gain is a rule by which merchants 
discover the amount lost or gained in the purchase and 
sale of goods. It also instructs them how much to 
increase or diminish the price of their goodEt so as to 
make or lose so much per cent. 



EXAMPLES. 



1. Bought a piece of cloth containing 75yd. at $5,25 
per yard, and sold it at $5,75 per yard : how much was 
gained in the trade ? 



We first find the profit 
on a single yard, and then 
the profit on ^e 75 yards. 



OPERATION. 

$5,75 price of 1 3rard. 
$5,25 cost of 1 yard. 

60cl8, profit on 1 yard. 

yd, cts, 
75 :: 50 : Jins. 
75 

$37,50 

Ans. $37,50. 



yd. 
I 



2. Bought a piece of calico containing 60yd. at 2s M 
per yard: what must it be sold for per yard to gain 
£1 Os lOd? 

50yd. at 2s 6(isa£6 5s 

Profit »£! Os lOd 

It must sell for 



£7 bs lOd 

50)£7 6s I0d{28 \ld 



Ms. 2s ild. 

3. Bought a hogshead of brandy at $1,25 per gallon, 
and sold it for $78 : was there a loss or gain ? 

Ans. loss of $0,75. 

4. A merchant purchased 3275 bushels of wheat for 
which he paid $3517,10, but finding it damaged is ^y^illing 
to lose 10 per cent: what must he sell it for per bushel? 

Ms. $0,06+. 



\ 
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5. A bought a piece of cotton contaming 40 yards, at 
c^ts per yanl; he sold it for 7| cents per yard: how 
much did he gain ? Ans. $0,60. 

6. Bought a piece of cloth containing 75 yards for 
$375 : what must it be sold for per yard, in order to gain 
$100? Ans, ^6y33l per yard. 

7. Bought a quantity of wine at $1,25 per gallon, but 
it proves to be bad and am obliged to sell it at 20 per 
cent less than I gave : how much must I sell it for per 
gallon? Ans. ^l per gall 

8. A farmer sells 125 bushels of corn for ihcts, per 
bushel; the purchaser sells it at an advance of 20 per 
cent : how much did he receive for the corn ? Ans, $ 

9. A merchant buys one tun of wine for which he pays 
$725, and wishes to sell it by the hogshead at an advance 
of 15 per cent: what must he charge per hogshead ? 

Ans. $208,43+. 

10. A merchant buys 158 yards of calico for which he 
pays 20 cents per yard ; one-half is so damaged that he 
is obliged to sell it at a loss of 6 per cent; the remainder 
he sells at an advance of 19 per cent: how much did he 
gain? Ans, $2,05+. 



EQUATION OF PAYMENTS. 

§ 166. I owe Mr. Wilson $2 to be paid in 6 months; 
$3 to be paid in 8 months; and $1 to be paid in 12 
months. I wish to pay his entire dues at a single payment, 
to be made at such a time, that neither he nor I shall lose 
interest : at what time must the payment be made ? 

The method of finding the mean time of payment of 
several sums due at different times, is called Equation of 
payments. 

Taking the example above. 

Int of $2 for Qmo.::sint of $1 for 12mo. 2x 6=sl2 

'^ of $3 for Smo.^mt. of $1 for 24mo. 3x 8^24 

''of$l_for 12mo.=int. of $1 for l2mo. Ix 12«12 

$6 48~ V '48 
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The interest on all the sums, to the times of payment, 
is equal to the interest of 91 for 48 months. But 48 is 
equal to the sum of all the products which arise from mul- 
tiplying each sum by the time at which it becomes due : 
hence, the sum of the products is equal to the time which 
wouki be necessary for $1 to produce the same interest as 
would be produced by all the sums. 

Now, if $1 will produce a certain interest in 48 months, 
in what time will ^6 (or the sum of the payments) pro- 
duce the same interest The time is obviously found by 
dividing 48, (the sum of the products,) by $(6, (the sum of 
the payments.) 

Hence, we have the following 



Multiply each payment by tlie time before it becomes diie^ 
and divide tJie sum of t/ie products by the sum of tlie pay* 
ments : the quotient will be t/ie mean time. 

2. B owe8 A $600: $200 is to be paid in two months, 
$2^00 in four months, and $200 in six months : what is 
the mean time for the payment of the whole ? 



We here multiply each sum 
by the time, at which it be- 
comes due, and divide the sum 
of the products by the sum of 
the payments. 



. OPERATION. 

200x2= 400 
200x4= 800 
200x6=1200 

600 )24|00 



Ans, 4 months. 



3. A merchant owes $600, of which $100 is to be paid 
n 4 months $200 in 10 months, and the remamder in 16 
months : if he pays the whole at once, at what time must 
lie make the payment ? Atis. mont/is. 

4. A merchant owes $000 to be paid in 12 months, 
$800 to be paid in 6 months, and $900 to be paid in 9 
months : what is tiie equated time of payment 

Ans. Smo. 22^^da 



2S8 FELtOWSBIP. 

5. A owes B $800 ; one*third is to be paid in 6 months, 
one-fourth in 8 months, and the remainder in 12 months: 
what is the mean time of payment? — ^ns. 9 months. 

6. A merchant has due him 9300 to be paid in 60 days, 
•500 to be paid in 120 days, and $750 to be paid" in 180 
days : what is the equated time for the pa3anent of the 
whole ? » ^^ 137jf days, 

7. A merchant has due him #1500; one-sixth is to be 
paid in 2 months ; one-third in 3 months ; and the rest in 
months : what is the equated time for the payment of the 
whole? Ans, 4^ mowths. 

Note. If one of the pa3rments is due on the day from 
which^ the equated time is reckoned, its corresponding 
product will be nothing, but the payment must still be 
added in finding the sum of the payments. 

8. 1 owe $1000 to be paid on the Ist of January, 
$1500 on the 1st of February^ $3000 on Ist of March, 
and $4000 on the 15th of April : reckoning from the 1st 
of January, and calling February 28 days, oti what day 
must the money be paid ? 

Ana, Payment in 97 ff days^ or on the 8^ March 

Q, What is Equation of Pavments f What is the sum of the pro- 
ducts which arise from mulripryinfir each payment by the time to which 
it becomes doe equal to ? How do you find the mean time of pay* 
ment ? When you reckon the time from the date at which the first 
payment becomes due, do you include the first payment ? 



FELLOWSHIP. 

§ 167. Fellowship is the joining together of several 
persons in trade with an agreement to share the losses 
and profits according to the amount which each one puts 
into the partnership. The money employed is called the 
Capital Stock. 

The gain or loss to be shared is called the Dividend, 
It is plain that the whole stock which sufilers the gain 

or loss must be to gain or loss, as the stock of any indivi* 

dua] to his part of the gain or loss. 
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Hence, we have the following 

As the whole stock is to each man^s share^so is the whole 
gain or loss to each man*s share of the gain or loss. 

0. What 18 Fellowship 1 What is the gain or loss called f What 
» the rale for finding each one's share t 

EXAMPLES. 

1. A and B buy certain merchandise amounting to 
£160, of which A pays £90, and B £70: they gain by 
the purchase £32 : what is each one's share of the 
profits ? 

A . . £90 
B . . £70 

2. A and B have a joint stock of *2100, of which A 
owns $1800 and B $300: they gain in a year $1000: 
what is each one's share of the profits ? 

Ans. A's=$857,14+; B's=:$ 142,85+. 

3. A, B, C and D have £20,000 in trade : at the end 
of a year their profits amount to £16,000: what is each 
one's share, supposing A to receive £50 and D £30 out 
of the profits for extra services ? 

^ ( A's=£4030 ; B's =£3980 ; 
^^' iC's=£3980; D's=r£4010. 

4. Five persons. A, B, C, D and £ have to share be- 
tween them an estate of $10,000: A is to have one- 
fourth; B one-eighth; C one-sixth; D one-eighth; and 
E what is left : what will be the share of each ? 

Ans. A's=$2500; B's=$1250; C's=$l 666,66 -f- ; 
D's=$1250 ; £'s=:$3333,34. 

PROOF. 

Add all the separate profits or shares together, their 
sum should be equal to the gross profit or stock. 



830 DOUBLC FSLLOWSB IP. 

DOUBLE FELLOWSHIP. 

§ 168* Whea several persons who are joined together 
in trade employ their capital for different periods of time, 
the partnership is called Double Fellowship, 

For example, suppose A puts $100 in trade for 5 years; 
B $200 for 2 years, and C $300 for 1 year: this would 
make a case of double fellowship. 

Now it is plain that there are two circumstances wliich 
should determine each one^s share of the profits: Ist^the 
amount of capital he puts in ; and 2ndlyy the time which it 
is continued in the Imsiness. 

Hence each one's share should be proportional to the 
capital he puts in, multiplied by the time it is continued 
in trade. Therefore we have the following 

Multiply each manU stock by the time he continues it in 
trade : then say^ as the sum of the products is to each par- 
dcular product^ so is the whole gain or loss to each man^s 
share of the gain or loss. 

Q. What is Double Fellowship? What two cirGUiiMtances deter- 
mine each one* 8 share of the profits ? Give the rule finding each 
one's share? 

EXAMPLES. 

1. A and B enter into partnership: A puts in £840 for 
4 months, and B puts in £650 for 6 months:, they gain 
£300 : what is each one's share of the pro/its ? 

A's stock £840x4=3360 

B's stock ^650 x6=f3900 _f 



'^^S\--^^^^-W 



138 16 10 
61 3 1 



2. A put in trade £50 for 4 months, s^d B £60 for 5 
months: they, gained £24: how is it to be divided be- 
tween them? dns. A's 6hare=£9 125; B's=£l4 8* 

3. C and D hold a pasture together, for which they pay 
£54: C pastures 23 horses for 27 days, and D 21 horses 
for 39 days: how much of the rent ought each one to 
pay? Ans. C, £23 5^ 9d\ D, £30 Usdd. 
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TARE AND TBET. 

§ 1 69. Tare and JVet are allowances made in selling 
goods by weight 

Draft id an allowance on the gross weight in favour of 
the buyer or importer : it is always deducted before the 
Tare. 

Tare is an allowance made to the buyer for the weight 
<iX the hogshead, barrel or bag, &c., containing the com- 
modity sold. 

Chross Weight is the whole weight of the goods, toge- 
ther with that of the hogshead, barrel, bag, &c., which 
eontains them. 

Suitle i» what, remains after a part of the allowances 
have been deducted from the gross weight. 

M^t Weight is what remains after all the deductions are 
made. 

Q. What are Tare fed Trett What is Draft t What is Tare? 
What b Gross Weight ? What ii^ Smtle ? What is Net Weight f 

KXAMPLE8. 

1. What is the net weight of 25 hogsheads of sugar, 
the gross weight being QQcwt, Sqr. 14/6.; tare 11/6. per 
hogahead? 

ctDt, qr, lb. 
66 3 14 gross. 
26x11=275/6. . . 2 1 23 t are. 

Ans. 64 1 19~net 

2. If the tare be 4/6. per hundred, what will be the tare 
'fa%T.2cwt.^r.\AlhA 

< • 

Tare for 6T. or 120cw«.=480l6. 

2cioit.=B 8 

^r. s 3 

14 /6.= _04 

Tare ..... 491J 

•dfu. 4tftcrl« 1^. 15|{6. 



i 
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3. What is the tare on 32 boxes of soap, weigh* 
ing 31550/&., allowing 4lb. per box for draft and 12 per 
cent for tare ? 

31550 gross. 31422 

32x4a 128 draft 12 



31422 



3770,64 



Arts. 3770,64/^.= ir. 13cto/. 2qr. ISlb. I0oz.+ 

4. What will be the cost of 3 hogsheads of tobacco al 
$9,47 per cwt. net, the gross weight being of 

lb. 
tare 146 
150 
158 
J^Tis, $265,10, 

5. At £l 68 per cwt. net; tare 47^. per. cwt.: what 
will be the cost of 4 hogsheads of sugar weighing gros^, 

aot, qr. l]ji. 





cwt. 


qr. 


lb. 




No. 1 


. . 9 


3 


25 . . 


tai 


« 2 


. . 10 


2 


12 ... 


.w 


^ 3 


. . 11 


1 


25 . . 


?> 



No. 1 ... 10 
„ 2 ... 12 
„ o . • . itS 
M 4 ... 11 


3 
5 
1 
2 


6 
19 
10 

7 


49 
\lb. per cwt. 1 



3 


14 gross. 
6 8oz. 



47 1 13 8oz. net 



Ans. £59 4$ 3(i+. 

6. At 21 cents per lb., what will be the cost of 5Md. of 
eo&e weighing in gross, 





cwt. 


qr. lb. 


lb. 


No. 1 . 


. 6 


2 14 


, . tare 94 


„ 2 . . 


. 9 


1 20 . 


. „ 100 


„ 3 . , 


. 6 


2 22 . 


. „ 88 


„ 4 . . 


. 7 


2 25 . 


. „ 89 


„ 5 . . 


. 8 


IS . 


. . „ 100 



Arts. $808,71. 

T^ 7. At £7 5« per cwt net, how much will I6hhd. of 
sugar come to, each weighing gross Scwt. 3qr. 7lb. ; tare 
121^. per cwt? Ans. £912 14^ 5^+. 
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r 8. What is the net weight of IShhd. of tobacco, each 
weighing gross ficwL Zqr. 14/^.; tare 16/&. to the cwt. ? 

^ns. er. \QcwL 3yr. 20/*. 

V 9. In 4 T. 3cw/. 3yr. gross, tare 20/i. to the cwt, what 

b the net weigtu ? «^n5. 3 T. Scwt, Sqr. 5lh» 

10. What is tlie net weight and value of 80 kegs of iigs, 

gross weight 7 7!. licwt. 3^r., tare 14/^. per cwt., at $2,31 

per cwt? ^ ^6T.l2cwl.3gr.Sl^.Saz. 

•^"*- ^ Value »30G,724 4+/ 

• • * 

t 



. DUODECIMALS. 

f 

§ 1 70. Duodecimals are denominate fractions in which 
1 foot is the unit that is divided. 

The uniVl'^foot is first supposed to be divided into 12 
equal partsVcalled inches or primes, and marked'. 

Each of thet^e parts is suppoi^ed to be atrain divided into 
12 equal parts, dalled seconds, and marked". 

Each second [is divided in like manner into 12 equal 
parts, called thirds, and marked '". 

This division of the foot gives 

1' inch or prime . . •. ==sy^^ of a foot 
1" second is= y^j of ^^ . '=xiT ^^ * ^^^^ 
l'"third is ==-j*2 of y'^ ^^TJ^TtV^ ^^^ ^^^^ 
Duodecimals are added and subtracted like other de- 
nominate numbers, 12 of a lesser denomination making 
one of a greater, as in the fidlowing 

TAB LB. 

12'" make 1" second. 

12" . . « 1' inch or prime. 

12' ... 1 foot 

EXAMPLES. 

1. rn 18.5', how many feet.> ^ns. 15/2. ^. 

2. lu 250", how many feet and inches ? 

Ans. l//.'8' IC'. 

3. In 4367'", how inany|Bet? Ans. 2/t, ^ 3.« VV«. 
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(}, In Duodecimals what is the unit that is divided f How is it 
divided ? How are these parts axain divided ? What are the parts 
called f How are duodecimals added and subtracted f How many of 
one denomination make 1 of the next greater f 

EXAMPLES IN ADDITION AND SUBTRACTION. 

1. What is the sum of Sfi, 6' 3'' 2'" and 2ft. V 10" 11'"? 

Ans. 5fL 8' 2" 1'". 

2. What is the sum of Sft. 9' 7" and Oft 7' 3" 4'" ? 

^ns. 15/if 4' 10" 4'". 

3. What is the difference between 9ft. 3' 5" G'" and 7ft. 
S'O"?"'? , dns. 

4. What is the difference between 40/^ & 6" and 
29/i. 7"' ? Jlns. 1 Ift. & 5" 6'". 

MULTIPLICATION OF DUODECIMALS. 

§ 171. It has been shown (§ 04) that feet multiplied 
by feet give square feet in the product 

EXAMPLES. 

1. Multiply 6ft. 61 6" by 2ft. 7'. 

Set down the multiplier under the 
multiplicand, so that feet shall fall 
under feet, inches under inches, he. 
It is generally most convenient to 
begin with the highest denomination 
of the multiplier, and then multiply 
first the lower denominations of the 
multiplicand. 

The 6" of the multiplicand is A of an inch, or ^ri of 
a foot. Therefore when we multiply it by 2 feet, the pro- 
duct is 12", equal to 1 inch. Multiplying 6' or ^ of a 
foot, by 2 feet, the product is 12', to which add 1 inch 
from the last product, making 13'. Set down 1' under the 
column of inches and carry 1 foot to the product of the 6 
by 2, making 13 feet. 

Then mulitply by 7'. The product of 7' by e"=i42'": 
for, 7'^^ of a foot, and 6"=yJ-j of a foot: hence 7^x6^ 
«l^Xyij=xHir«^2"'«a" 6"l Tl 



OPERATION. 


ft' 




6 


& 6" 


2 


7'- 


13 


I' 


3 


9' 9" ei'f 


16 W 9" ef^. 



Then ^X /,-,%. 
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4«^ and 8" to cany make 45''«3' 9^': set down 9". Then 
^ by 6»42', and 3' to cany make 45'3s3/K. 9^ which are 
set down in dieir proper places. 

Hence^ we see, 

1st, That feet multiplied by feet give square feet in the 
product. 

2nd, That feet multiplied by inches give inches in the 
product, 

3rd, That inches multiplied by inches give seconds^ or 
twelfths of inches in the product, 

4th, ThtU inches multiplied by seconds give thirds in tks 
product 

2. Multiply 9ft. iin. by Bfi. 3itt. 
Beginning with the 8 feet, we 

say 8 times 4 are 3^', which is 

equal to 2 feet 8': set down the 

8'. Then say 8 times 9 are 72 

and 2 t9 carry are 74 feet : then 

multiplying by 3', we say, 3 times 

4' are 12'^, equal to 1 inch: set 

down in the second's place : then 3 times 9 arc 27 and 

1 to cany make 28', equal to 2ft. 4'. Therefore the entire 

product is equal to 77yi. 

3. How many solid feet in a stick of timber which is 
26fU Qin, long, 2ft. 7in. broad, and 2ft. Sin. thick ? 



OPERATION. 

9 4! 
8 3' 



74 8' 
2 4' 0" 



77 (V 0" ^ns. 



It is shown § 6ff , that 
the number of solid or 
cubic feet, is equal to the 
product of the length, 
breadth, and thickness. 



OPERATIOir. 

ft. 

25 ei length 
2 7' breadth 



51 0' 
14 10' 

65 lO' 
3 3' 


6" 

6" 
thickness 


197 7' 
16 5' 


6" 

7" 6"' 


214 1' 


1" 6"' dnM. 
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4. Multiply 9//. 2m. by 9/i. 6m. Ans. S7ft. V, 

5. Multiply 24//. lOin. by 0//. Sin. Ans. 

6. Multiply 70//. 9m. by 12//. Sin, Aru, 866//. 8' 3^. 

7. How many cords and cord feet in a pile of wood 24 
feet long, 4 feet wide, and 3//. 6m. high ? 

Ans. 2 cords and 5 cord feet. 

Note. It must be recollected that 16 solid feet make 
one cord foot § 65. 

Q, In multiplication how do you set down the multiplier ? Where 
do you begin to multiply ? How do you carry from one denomiiiatioB 
to another t Repeat the four principles. 



ALLIGATION MEDIAL. 

§ 1 73' A merchant mixes 875. of tea worth 75c/#. per 
pound, with 16Z5. worth 91)62 per pound: what is the 
value of the mixture per pound ? 

The manner of finding the price of this mixture is called 
Alligation Medial, Hence, 

Alligation Medial teaches the method of finding ilit 
price of a mixture when the simples of which it is composed) 
and their prices^ are known. 

In the example above, the simples SJb, and 16/5., and 
also their prices per pound, 75cts. and 4^1,62, are known. 
8/*. of tea at 75c/a. per lb, - - - 6,00 

16/5. - - - 91,02 per lb, ... 16,32 

24 sum of simples. Total cost 922,32 



Now if the entire cost of the mix- 
ture, which is 922,32, be divided 
by 24 the number of pounds, or sum 
of the simples, the quotient 93c/9.. 
will be the price per pound. Hence, 
we have the following 

Divide the entire cost of the whole mixture by tlte simoj 
the slmphs * ilit ^tient toiU 6e t/ne yjtice of t/te mixture* 



OPERA TIOX. 

24)922,32(93c/i 
216 

72 
72 
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EXAMPLES. 

1. A farmer mixes 30 bushels of wheat worth bs per 
bushel, with 72 bushels of rye at 35 per bushel, and with 
60 bushels of barley worth 2s per bushel : what is the 
value of a bushel of the mixture ? 

30 bushels of wheat at 59 . . 150^. 
72 . . . Tyeat3« . . . 21Gs. 
60 ... barley at 29. . . 120;. 



162 162)486(35. 
486 



•Ans, Ss, 

2. A wine merchant mixes 15 gallons of wine at $1 
per gallon with 25 gallons of brandy worth 75 cents per 
gallon : what is the value of a gallon of the compound ? 

Ans, 84 c/^. + 

3. A grocer mixes 40 gallons of whiskey worth 31cto. 
per gallon with 3 gallons of water, which costs nothing : 
what is the value of a gallon of the mixture ? «^7». 28ff cto. 

4. A goldsmith melts together 2lb. of gold of 22 carats 
fine, Qoz. of 20 carats fine, and 6oz, of 16 carats fine: 
what is the fineness of the mixture ? • Ans. 20§ carols. 

5. On a certain day the mercury in the thermometer was 
observed to average the following heights : from 6 in the 
morning to 9, 64*^; from 9 to 12, 74''; from 12 to 3, 84**; 
and from 3 to 6, 70^ : what was the mean temperature of 
the day ? Arts. 73?. 

Q, What 18 Alligation Medial f How do you find the price of the 
mixture f 



ALLIGATION ALTERNATE. 

§ 1 73. A farmer would mix oats worth 3s per bushel 
with wheat worth 9s per bushel, so that the mixture shall 
be worth &s per bushel : what proportion must be taken 
of each sort ? 

The method of finding how much of each sort must be 
taken, is called dlligation AlUmaie. Hfiivce^ 

11 
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Alligation Alternate teaches the method of finding 
what proportion must be taken of several simples^ whose 
prices are known^ to form a compound of a given price. 

Alligation Alternate is the reverse of Alligation Medial, 
and may be proved by it. 

For a first example, let us take the one before stated. If 
oats worth 39 per bushel be mixed with wheat worth 9<, 
how much must be taken of each sort that the compound 
may be worth 5^ per bushel ? 



3- 



9- 



4 Oats. 



2 Wheat 



If the price of the mixture were 
ds,half the sum of the prices of the 
simples, it is plain that it would be 
necessary to take just as much oats as wheat 

But since the price of the mixture is nearer to the price 
of the oats than to that of the wheat, less wheat wUl be 
required in the mixture than oats. 

Having set down the prices of the simples under each 
other, and linked them together, we next set 5^, the price 
of the mixture, on the left We then take the difference 
between 9 and 5 and place it opposite 3, the price of the 
oats, and also the difference between 5'and 3, and place it 
opposite 9, the price of the wheat Thq difference stand- 
ing opposite each kind shows how much of that kind is to 
be taken. In the present example, the mixture will con- 
sist of 4 bushels of oats and 2 of wheat; and any other 
quantities, bearing the same proportion to each other, such 
as 8 and 4, 20 and 10, &c., will give a mixture of the same 
value. 

PROOF BT alligation MEDIAL. 

4 bushels of oats at 39 12«. 

2 bushels of wheat at 9« I89. 

1^ 6)30 



Ans. 5s.. 



Q. What is Alligation Alternate? How do you .prove Alligation 
Alternate f 

CASE I. 

§ 1 74. To find the proportion in which several sim- 
jd0s of given prices most be mixed together, tliat the com- 
pound may be worih a f^^ea pnce. 
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I. Set down the prices of the^mples under each other^ in 
the order of their valws^ beginning with the lowest, 

II. Link the least price with the greatest^ and the next 
least with the next greatest^ and so on, until the price of 
each simple which is less than the price of the mixture is 
linked with one or more that is greater ; and every one that 
is greater with one or more that is less. 

III. Write the difference between the price of the mixture 
and that of each of the simples opposite that price with which 
the particular simple is linked ; then the difference standing 
opposite any one price^ or the sum of the differences when 
there is more ihanone^ will express the qtumtUy to be taken 
of that price. 

EXAMPLES. 

1. A merchant would mix wines worth I65, lBshnd22s 
per gallon in such a way that the mixture be worth 2Qs 
per gallon : how much must be taken of each sort ? 

16 2 at I65 

2 at ISs. 



20 < I81 



4+2=6 at 22s. 

a ^ 2gal. at 16$, 2 at I85, and 6 at 22s: or any other 
' \ quantities bearing the proportion of 2, 2 and 6. 

2. What proportions of coffee at 16c^5., 20cts,^ and 
2Scts. per lb. must be mixed together so that the compound 
shall be worth 24cts, per lb. ? 

a ^In the proportion of 41h, at I6cts.^ 
^^' \ 4lb. at 20cts.^ and 12Z*. at 2Scts, 

3. A goldsmith has gold of 16, of 18, of 23 and of 24 
carats fine: what part must be taken of each so that the 
mixtujre shall be 21 carats fine ? 

Ans. 3 of 16,2 of 18,3 of 23, and 5 of 24. 

4. What portion of brandy at \4s per gallon, of old 
Madeira at 24s per gallon, of new Madeira at 2\s per 
gallon, and of brandy at 105 per gallon, must be mixed 
together so that the mixture sliall be worth \%s \ er gallon ? 

Ans. 6 gal. at 10«, 3 at \4s^ 4 al%ls^«xv^^%,QX«^^tA%. 
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CASE II. 

§ 1 7S. When a given quantity of one of the simples is 
to be taken. 

I. Find the proportional quantities of the simples as in 
Case I. 

II. Then say^ as the number opposite the simple whose 
quantity is given^ is to the given quantity, so is either pro- 
portional quantity to the part of its simple to be taken, 

EXAMPLES. 

1. How much wine at 6s, aX 5s 6d, and 65 per gallon 
must be mixed with 4 ^llons at 4^ per gallon, so that the 
mixture shall be worth 5^ 4d per gallon ? 



64^ 



48 
60 
60 
72 



] 



8 



. simple whose quantity is known, 
proportional quantities. 



4 
16 

Then 8 : 4 
8 : 4 
8 : 4 



2 : 1 
4 : 2 
10: 8 



w^fu. Igal. at 6s, 2 at 5^ M, and 8 at 6s. 
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4 ^aZ. at 4« per gal. . . Id2d» 

1 ... 55 „ . , . 60 

2 • . . 556(2 ^ ... 132 
8 ... 65 M • • • 576 



15 



15)960(64(2. price of mixture. 



2. A farmer would mix 14 bushels of wheat, at $1,20 
per bushel, with rye at 72cts,, barley at 4Scis,, and oats at 
BGcts. : how much must be taken of each sorlito make the 
mixture worth 64 cents per bushel ? 

a ( 14^. of wheat ; 8^. of rye ; ibu. 
'^^' \ o« ba.t\fey •, wv^ a^ba. oC oats. 
8. There is a mixtarc xnade o^ NvVveaX ^\ \* ^wt Xjkx^^^ 
jye at Bsj Larley at 28, vruVi \^ bvxaVtfiY^ ol «k>» ^x V^^ v» 
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bushel : how much is taken of each sort when the mixture 
is worth 3«6d? ^^ (96^. of wheat; I2lm. of rye; 

( I2bu, of barley ; and I2bu, of oats. 

4. A distiller would mix 40gal, of French brandy at 

12^ per gallon, with English at 7s and spirits at 4^ per 

gallon : what quantity must be taken of each sort, that the 

mixture may be afforded at Ss per gallon ? 

a ( 40^fl/. French; 32^aZ. English*, 
( and d2gal, of spirits. 

CASE III. 

§ 1 76. When the quantity of the compound is given 
as well as the price. 

RUI.E. 

I. Find the proportional quantities as in Case I. 

II. Then say^ as the sum of the proportional quantities^ 
is to the given quantity^ so is each proportional quantity^ to 
the part to he taken of each, 

EXAMPLES. 

1. A grocer has four sorts of sugar worth 12(£, 10(2, 6<2, 
and 4i per pound; he would make a mixture of 144Z&. 
worth 8^ per pound : what quantity must be taken of each 
sort? 



8 



f4 
6 
10 
12 



] 



4 
2 
2 
4 



12 
12 
12 
12 



Sum of the proportional parts 12 

( 4873. 



^ns. 



48 
24 
24 
48 



at 4d; 24Z3, at 6(2; 



: 144 : 


: 4 : 


: 144 : 


: 2 : 


: 144 : 


: 2 : 


: 144 : 


: 4 : 



I 24lb, at I0d\ and 4Slb. at i2d. 
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4Slb. at 4(2 192/2. 

2m, "6(2 144(2. 

24/ J. « 10(2 240(2. 

4Slb. "12(2 676(2., 



144 \4\^\\^A5»«l, 

Hence, the average cost v& ^d.. 
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2. A grocer having four sorts of tea worth 53, 6<, 8« 
and 98 per lb. wishes a mixture of S7lb, worth 7^ per lb.: 
how much must be taken of each sort ? 

a {29lb. at 5^; 14|Z&. at 6«; 
'^^' I U^lb, at 8«; and 29lb. at 9s. 

3. A vintner has four sorts of wine, viz., white wine at 
4s per gallon, Flemish at 6^ per gallon, Malaga at Ss per 
gallon, and Canary at 10« per gallon : he would make a 
mixture of 60 gallons to be worth 5^ per gallon : what 
quantity must be taken of each ? 

a < 4bgal, of white wine ; bgal. of Flemish ; 
* \ 6gaL of Malaga ; and 6gaL of Canary. 

4. A silverHsmith has four sorts of gold, viz.; of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 15 carats 
fine : he would nfake a mixture of 42oz. of 17 carats fine : 
how much must be taken of each sort ? 

a (4 of 24; 4 of 22; 4 of 20; 
'^^' \ and 30 of 15 carats fine. 

^ Q. How do you find the proportional parts when the price only is 
^ven f What is the rule wben a given quantity of one of the simplei 
. IB to be taken ? What is the rule when the quantity of the compound, 
08 well as the price, is given f 



INVOLUTION. 

§ 1T7. If a number be multiplied by itself, the pro* 
duct is called the second power^ or square o{ that number. 
Thus 4x4s=sl6: the number 16 is the 2nd power or 
square of 4. 

]f a number be multiplied by itself, and the product 
arising be again multiplied by the number, the second 
product is c^led the 3rd power^ or cube of the number. 
Thus 3x3x3s27: the number 27 is the 3rd power, or 
cube of 3. 

The term power designates the product arising from mul- 
tiplying a number by itself a certain number of times, and 
the number multiplied is called the root. 

Thus, in the first example above, 4 is the root, and 16 
the square or 2nd power of 4. 
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fn the 2nd example, 3 is the root, and 27 the 3rd power 
or cube of 8. The first power of a number is the number 
itself. 

Q. If a number be multiplied by itself once, what is the product 
called ? If it be multiplied by itself twice, what is the product called f 
What does the term power mean ? What is the root ? 

§ 178* Involution teaches the method of finding the 
powers of numbers. 

The number which designates the power to which the 
root is to be raised, is called the index or exponent of the 
power. It is generally written on the right, and a little 
above the root. Thus 4* expresses the second power of 
4, or that 4 isi to be multiplied by itself once: hence, 
4»=4x4=16. 

For the same reason 3^ denotes that 3 is to be raised to 
the 3rd power, or cubed : hence 

3^=s3x3x3=s27: we may therefore write, 

4=4 the Isft power of 4. 

4's4 X4=»16 the 2nd power of 4. 

4'3s4x4x4=s64 the 3rd power of 4. 

4^=:4x4x4x4»256 the 4th power of 4. 

4'a:4x4x4x4x4ssl024 the 5th power of 4. 

&c. &c. &c. 

Q. What is Involution f What is the number called which desig- 
fiates the power f Where is it written ? 

Hence, to raise a number to any power, we have the 
following 

Multiply the number continually by itself as many times 
less 1 as there are units in the exponent : tlie last product 
will be the power sought. 

EXAMPLES. 

1. What is the 3rd power of 125? 

Ana. 125 X 1^5 X125=B 1953125. 

2. What is the cube of 7 ? Ans. 343. 
d. What is the square of 60 ? Ans. 3600. 
4. What is the 4th power of 5 ? Ans. 625/ 
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5. What is the 5th power of 9 ? 

6. What is the cube of I ? 

7. What is the square of | ? 

8. What is the cube of ,1 ? 

9. What is the cube of | ? 

10. What is the square of ,01 ? 

11. What is the square of 2,04 ? 

12. What is the 5th power of 10 ? 

13. What is the cube of 2J ? 

Q, Ho^ do you raise a number to any power! 



jSns, 59049. 

Ans. 1. 

JSns. 

Ant. ,001. 

An8, 

Jins. 4,1 6ia 
Ans. 100000. 
Ans. 



EVOLUTION. 

{ 179. We have seen (§ 1780 that InvolutioD 
teaches how to find the power when the root is given. 
Evolution is the reverse of Involution : it teaches how to 
find the root when the power is known. The root is that 
number which being multiplied by itself a certain number 
of times will produce the given power. 

The square root of a number is that number which 
being multiplied by itself once will produce the given 
number. 

The cube root of a number is that number which being 
multiplied by itself twice will produce the given number. 

For example, 6 is the square root of 36; because 6x6 
=s36; and 3 is the cube root of 27, because 3x3x3^ 
87. The sign >/ placed before a number denotes that 

its square root is to be extracted. Thus, v'SBsasB. The 
sign \/ is called the sign of the square root 

When we wish to express that the cube root is to be 
extracted, we place the figure 3 over the sign of the square 

root : thus, ^8=-^ and*^27=3. 

Q, What is ETolution ? What does it teach ? What is the aquan 
•root of a number 7 What is the cube root of a number ? Make tha 
agn denotmg the square root f How do you denote the cube root ff 



SaVARE ROOT. 
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EXTRACTION OF THE SQUARE ROOT. 

§ 180* To extract the square root of a number, is to 
find a number which being multiplied by itself once, will 
produce the given number. Thus 

\/T=:2; for 2x2=4; 
Also \/ 9 =3; for 3x3=9. 

Before proceeding to explain the rule for extracting the 
square root, let us first see how the squares of numbers are 
formed. 

The first ten numbers are 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10 Roots. 
1 4 9 16 25 36 49 64 84 100 Squares. 

the numbers in the second line are the squares of those in 
the first: and the numbers in the first line are the square 
roots of tha corresponding numbers of the second. 

Now, it is evident that, the sqtuire of a numher expressed 
by a single figure will not contain any figure of a higher ' 
order than tens. And also^ that if a number contains three 
figures Us root must contain tens and units. 

The numbers 1, 4, 9, &c. of the second line, are called 
perfect squares^ because they have exact roots. 

Iiet us now see how the square of any number may be 
formed : say the number 36. This number is made up of 
3 tens or 30, and 6 units. 

Let the line AB repre- F so id 

sent the 3 tens or 30, and 
BC the six units. 

Let AD be a square on H 
AC, and A£ a square on 
the tens line AB. 

Then £D will be a 
square on the unit line 6, S 
and the rectangle £F will 
be the product of HE 
which is equal to the tens 
line, by IE which is equal 
to the unit line. Also, 
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the rectangle BK will be the product of E6 which is 
equal to the^tens line, b^ the unit Ime BG. But the whole 
square on AC is made up of the square AE, the two rect- 
angles FE and EC, and the square ED : Hence 

The square of two figures is equal to the sqtuire of the 
tens^ plus twice the product of the tens hy the units^ plus the 
square of the units. 

Let it now be required to extract the square root of 
1296. 

Since the number contains more than two places, its root 
will contain tens and units. But as the square of one ten 
is one hundred, it follows that the ten's place of the re- 
quired root must be found in the figures on the left of 96. 



12 96(36 
9 

66)396 
396 



K 



8 



Hence, we point off the number into pe- 
riods of two figures each. 

We next find the greatest square con- 
tained in 12, which is 3 tens or 30. We 
then square 3 tens which gives 9 hundred, 
and then place 9 under the hundred's place, and subtract 

This takes away the 
'square AE and leaves 
the two rectangles FE 
and BK, together with 
the square ED on the 
unit line. 

Now, since tens mul- 
tiplied by units will give 
at least tens in the pro- 
duct, it follows that the 
area of the two rectangles 
FE and EC must be ex- 
pressed by the figures at 
the left of the unit's place 
6, which figures may also express a part of the square ED. 

If, then, we divide the figures 39, at the left of 6, hj 
twice the tens, that is, by twice AB or BE, the quotient 
will be BC or EK, the unit place of the root. 

Then, placing BC or 6, in the root, and also in the divi- 
sor, and then multiplying the whole divisor 66 by 6, we 
obtain for a product the two rectangles, FE and £C to- 
gather with the square EI>. 



jp . ao I 
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=1 


6 
6 

30 


30 S 

900+180-hl80+36» 1890. 

900 


180 



30 
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Hence, the square root 1206 is 36; or, in other words 
36 is the side of a square whose area is 1296. 
Hence we have 



CA8B I. 

i 181* Tu extract the square root of a whole number. 

RUI.JB. 

1. Point off the given number into periods of two figures 
tach^ counted from the rights hy setting a dot over the place 
of units^ another over the place of hundreds^ and so on, 

W, Find the greatest square in the first period on tJie leftj 
and place its root on the right after the manner of a quotient 
in divisioti. Subtract the square of the root from the first 
period^ and to the remainder bring down the second period 
for a dividend. 

III. Double the root already found and place it on the left 
far a divisor. Seek how many times the div isor is contained 
in the dividend^ exclusive of the right hand figure^ and place 
the figure in the root and also at the right of the divisor. 

IV. Multiply the divisor^ thus augmented^ by the last 
figure of the root^ and subtract the product from the divi- 
dend^ and to the remainder bring dawn the next period for 
a new dividend. But if the product should exceed the 
dividend^ diminish the last figure of the root, 

V. Double the whole root already founds for a new 
divisor^ and continue the operation as before<) until all the 
periods are brought down. 

Q. What is re<][uired when we wish to extract the square root of a 
number f What is the ffreatest square of a single figure ? What is the 
highest order of units that can be derived from the sauare of a single 
figure f How many perfect squares are there among tne numbers that 
are less than one hundred ? 

What is the square of a number expressed by two figures equal to f 
In what places of figures will the square of the tens be found f In 
what places will the product of the tens by the units be found T What 
is the first step in extracting the square root of numbers f What the 
second? What the third T What the fourth f What the fifth? Give 
the entire rule. 



2M 



BVOLVTIOK. 



OrBRATION. 

26 3i 69(513 
25 

101)131 
101 

1023)3069 
3069 



EXAMPLES. 

1. What is the square root of 263169? 

We first place a dot over the 
9, making the right hand period 
69. We then put a dot over the 
1 and also over the 6, making three 
periods. 

The greatest perfect square in 
26, is 25, the root of which is 5. 
Placing 5 in the root, subtracting 
its square from 26, and bringing down the next period 31, we 
have 131 for n dividend, and by doubling the root we have 
10 for a divisor. Now 10 is contained in 13, 1 time. Place 
1 both in the root and in the divisor: then multiply 101 by 
1 ; subtract the product and bring down the next period. 

We must now double the whole root 51 for a new 
divisor, or we may take the first divisor after having 
doubled the last figure 1 ; then dividing . we obtain 3, 
the third figure of the root. 

Note 1. There will be as many figures in the root as 
there are periods in the given number. 

Note 2. If the given number has not an exact root, 
th'ire will beji remainder after all the periods are brought 
down, in which case ciphers may be annexed, forming 
new periods, each of which will give one decimal place in 
the root 

2. What is the square root of 36729 ? 

3 67 29(191,64+ 



In this example there 
are two periods of deci- 
mals, which givp two 
places of deciBials in the 
root. 



1 



39)267 
261 



381)629 
381 



3896)24800 
22956 



88124)184400 
) 53295 
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3. What is the square root of 106929? Am: 327. 

4. What is the square root of 2268741 ? 

Ms. 1506,23+. 

5. What is the square root of 7596796 ? 

Ans, 

6. What is the square root of 36372961 ? Arts. 

7. What is the square root of 22071204? Ans. 4698. 

Q, How do you extract the square root of a whole number ? How 
maay figures will there be in the root ? If the given number has not 
an exact root, what may be done ? 

CASE U. 

§ 183* To extract the square root of a decimal fraction. 

RUI.B. 

I. Annex one cipher, if necessary, so that the number of 
decimal places shall he even, 

II. Point off the decimals into periods of two figures each, 
by putting a point over the place of hundredths, a second 
over the place often thousand^, ^c: then extract the root 
as in whole numbers, recollecting that the number of decimal 
places in the root will be equal to the number of periods in 
the given decimal. 

EXAMPLES. 

I. What is the square root of ,5? 



We first annex one cipher 
to make eren decimal places. 
We then extract the root of 
the first period, to which we 
annex ciphers, forming new 
periods. 



OPERATION. 

,60(,707+ 
49 



140)100 
000 



1407)10000 
9849 



151 RenL 



Note. When there is a decimal and a whole number 
joined together the same rule will apply. 

2. What is the square root of 3271,4207 ? 

Ans, 57,19+. 

3. What is the square root of 4795,25731 ? 

Ans. 69,247+. 
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4. What is the square root of 4,372M4 ? 

Jhi8. 2^91 + 

5. What is the square root of ,00032754 ? 

i Ans. -f. 

6. What is the square root of ,00103041 ? Ans. ,0321. 

7. What is the square root of 4,426816? Am, 

8. What is the square root of 47,692836 ? Ans, 6,906. 

Q. How do you extract the square root of a decimal fraction f Wheo 
there ia a decimal and a whole number joined together, will the same 
rule apply f 

CASE III. 

§ 1 83* To extract the square root of a vulgar fraction. 

I. Reduce mixed numbers to improper fractions^ and com' 
pound fractions to simple onesj and then reduce the fraetum 
to its lowest terms. 

II. Extract the square root of the numerator and dewh 
minator separately^ if they have exact roots ; but when thty 
have not^ reduce the fraction to a decimal and extract the 
root as in Case IL 

1 . What is the square root of fH^ ? Ans, f 

2. What is the square root of ^^7^? Ans, 

3. What is the square root of iVA^i ^ ^^' f 

4. What is th^ square root of |f|? Ans. ,89802+. 

5. What is the square root of ff^? Ans. ,86602+. 

6. What is the square root of ^^} Ans, ,93309+. 

Q. How do you extract the square root of a vulgar fraction T 

EXTRACTION OF THE CUBE ROOT. 

§ 184:. To extract the cuhe root of a number is to 
find a second number which being multiplied into itself 
twice, shall produce the given number. 
- Thus, 2 is the cube root of 8; for, 2x2x2=8: and 3 
is the cube root of 27; for, 3x3x3=27. 

Roots 1, 2, 3, 4, 5, 6, 7, 8, 9. 
Cubes 1 8 27 64 125 216 343 512 729. 
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From which we see, that the cube of units will not gire 
a higher order than hundreds. We may also remark, that 
the cube of one ten, or 10, is 1000: and the cube of 9 
tens or 90, is 729,000; and hence, tJie cube of tens will not 
give a lower denomination than thousands^ nor a higher de- 
nomination than hundreds of thousands. Hence also, if a 
number contains more than three figures its cube root will 
contain more than one; if the number contains more than 
six figures the root will contain more than two; and so on, 
every three figures from the right giving one additional 
place in the root, and the figures which remain .at the left 
hand although less than three, will also give /one place in 
the root. 

Let us now see how the cube of any number, as 16 is 
formed. Sixteen is composed of 1 ten and 6 units, and 
may be written 10+6. Now to find the cube of 16 or of 
10+6, we must multiply the number by itself twice. 

To do this we place the numbers thus 10+ 6 

10+ 6 

Product by the units, ------- 60+ 36 

Product by the tens, ... - 100+ 60 

Square of 16, 100+ 120+ 36 

Multiply again by 16, ------- 10+ 6 

Product by the units, - - - - 600+ 720+216 
Product by the tens, - -1000+1200+ 36 

Cube of 16, - - . -10f00+1800+ 1080+216 

1. By examining the composition of this number it will 
be found that the first part 1000 is the cube of the tens : 
that is 

10xl0xl0»1000. 

2. The second part 1800 is equal to three times the 
square of the tens multiplied by the units : that is 

3X(10)^X6«:3X100X6=1800. 
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3. The third part 1080 is equal to three times the square 
of the units multiplied by the tens : that is 

3x6*Xl0=:3x36xl0=1080. 

4. The fourth part is equal to the cube of the units: 
that is 

6«=6x6x6=r216. 



Let it now be required to extract the cube root of the 
number 4096. 



4 096(16 
J 

ia+3=»3)3 (9-8-7-6 

16^=4 096 



Since the number con- 
tains more than three 
figures, we know that the 
root will contain at least 
units and tens. 

Separating the three right hand figures from the 4, we 
know that the cube of the tens will be found in the 4. 
Now, 1 is the e^reatest cube in 4. 

Hence, we place the root 1 on the right, and this is the 
tens of the required root. We then cube 1 and subtract 
the result from 4, and to the remainder we bring down the 
first figure of the next period* 

Now, we have seen that the second part of the cube of 
Id, viz., 1800 being three times the square of the tens mul- 
tiplied by the units, will have no significant figure of a less 
denomination than hundreds, and consequently will make 
up a part of the 30 hundreds above. But this 30 hundreds 
also contains all the hundreds which come from the 3rd 
and 4th parts of the cube of 16. If this were not the case, 
the 30 hundreds divided by three times the square of the 
tens would give the unit figure exacdy. 
y Forming a divisor of three times the square of the tens 
we find the quotient figure to be ten — ^but this we know to 
be too large. Placing 9 in the root and cubing 19, we find 
the result to be 6859. Then trying 8 we find the cube of 
18 still too large — ^but when we take 6 we find the exact 
Jiiunber. Hence the cube root of 4096 is 16. 
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CASE 1. 

f 1 89* To extract tlie cube root of a whole number. 

I. Paint off the given number into periods of three Jigures 
eaeh^ by placing a dot over the place of unit^^ a second over 
the place of thousands^ and so on to the left : the left Jiand 
period will often contain less than three places of Jigures, 

II. Seek the greatest cube in the first period^ and set its 
root on tJie right after the manner of a quotient in division. 
Subtract the cube of this figure from tlie first period^ and 
to the remainder bring down the first figure of tlie next 
period^ and call the number tlie dividend. 

III. Take three times the square of the root just found 
for a divisor and see how often it is contained in the dividend 

^ and place tlie quotient for a second figure of the root, Tlien 
cube the figures of the root thus founds and if their cube be 
greater tlian the first two periods of the given number^ 
diminish the last figure^ but if it be lessy subtract it from 
the first two periods^ and to the remainder bring down the 
first figure of the next period^ for a new dividend, 

IV. Take three tithes the square of tlie wJiole root for a 
new divisor^. and seek how often it is contained in the new 
dividend : the quotient will be the third figure of tlie rooL 
Cube the whole root and subtract the result from tJie first 
three periods of tJie given number^ and proceed in a similar 
way for all the periods, 

EXAMPLES. 

1. What is the cube root of 09252847 ? 

09 252 847(463 
4^ =64 

42 x3s48)352 dividend 
First two periods .... 99252 
(46)'=46x46x46« 97 336 

3x(46)3»6348 ) 19168 2nd dividend 

The first three periods - - 99 252 847. 
(463^' =99 252 847. 

Jins. 463. 
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2. What is the cube root of 389017 ? Ans, 73. 

3. What is the cube root of 5735339 ? Jins. 

4. What is the cube root of 32461759 ? Ans. 319. 

5. < What is the cube root of 84604519 ? Jlns. 

6. What is the cube root of 259694072 ? Jins, 63a 

7. What is the cube root of 48228544 > JStns. 364. 
» 8. What is the cube root of 27i)54036008 ? 

Jiru. 3002. 

Q. What is reauired when we are to extract the cube root of i 
ntimber f How ao you extract the cube root of a whole number f 

CASE II. 

§ 186< To extract the cube root of a decimal fraction 

Annex ciphers to the decimal^ if necessary^ so that it shall 
eonsisi of 3^ 6, 9, S^c*^ places. Then put the first point 
over the place of thousandths^ the second over the place of 
millumths^ and so on aver every third place to the right; 
after which extract the root as in whole numbers. 

Note 1. There will be as many decimal places in the 
root as there are periods in the given number. 

Note 2. The same rule applies when the given number 
is composed of a whole number and a decimal. 

Note 3. If in extracting the root of a ntmaber there \m 
a remainder, after all the periods have been brought down, 
periods of ciphers maybe annexed by considering them 
as decimals. 

EXAMPLES. 

1. What is the cube root of ,157464 ? Ans. ,64. 

2. What is the cube root of ,870983875 ? Ans. 

3. What is the cube root of 12,977875? Ans. 2,35. 

4. What is the cube root of ,751089429. Ans. 

5. What is the cube root of ,353393243. Ans. 

6. What is the cube rpot of 3,40886262^. Ans. 1,509. 

7. What is the cube root of 27,708101576. 

Ans, 3,026. 

Q. How do you extract the cube root of a decimal iractionf How 
many decimal placeB will there be in the root ? Will the same rule 

Siply when there is a whoI6 number and a decimal T In extracting 
6 root if there is a remunder, what may be done ? 
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CASS lU. 

i 187. To extract the cube root of a vulgar fraction. 

I. Reduce compound fractions to simple onesj mixed num- 
bers to improper fractions^ and then reduce the fraction to 
its lotoest terms. 

II. Then extract the cube root of the numerator and deno- 
mineUor separatelyyif they have exact roots; hut if either of 
them has not an exact rooty reduce the fraction to a decimal^ 
and extract the root as in the last Case. 

EXAMPLES. 

1. What is the cube root of ff J? ^ns. f 

2. What is the cube root of 12jf ? Jins. 

3. What is the cube root of 91^^ f Ans. 

4. What is the cube root of j'^^ ? Ans, { 

5. What is the cube root of ^ ? Ans, ,829+. 

6. What is the cube root of |? Ans. 

7. What is the cube root of J ? Ans. ,873+. 
Q, How do you extract the eube root of a vulgar fraction? 



ARITHMETICAL PROGRESSION. 

$ 1 88* If we take any number, as 2, we can, by the 
continued addition of any other number, as 3, form a series 
of numbers: thus, 

2, 5, 8, 11, 14, 17, 20, 23, iic, 
in which each number is formed by the addition of 3 to 
the preceding number. 

This series of numbers may also be formed by subtraot- 
ing 3 eoutinually from the larger number : thus, 
23, 20, 17, 14, 11, 8, 5, 2. 

A series of numbers formed in either way is called an 
Arithmetical Series^ or an Arithmetical Progression ; and 
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the number which is added or subtracted is called the 
eomman difference. 

When the series is formed by the continued addi- 
tion of the common difierence, it is called an ascending 
series ; and when it is formed by the subtraction of the 
common difference, it is called a descending series ; thus, 

' ^ 5, 8, 11, 14, 17, 20, 23, is an ascending series. 
23, 20, 17, 14, 11, 8, 5, 2, is a descending series. 

The several numbers are called terms of the progres- 
sion : the first and last terms are called the extremes^ and 
the intermediate terms are called the means. 

Q. How do you form an Arithmetical Series ? What is the Gom* 
mon difference f What is an ascending series ? What a descending 
series f What are the several numbers called? What arethefini 
and last terms called ? What are the intermediate terms called f 

§ ISO- In every arithmetical progression there are 
five things which are considered, any three of which 
being given or known, the remaining two can be dete^ 
mined. They are, 

1st, the first term; 

2nd, the last term; 

3rd, the common diflerence; 

4th, the number of terms; 

5th, the sum of all the terms. 

Q. In everv Arithmetical Progresnon how many things are eon- 
sidered ? What are they ? 

$ 1 90. By considering the manner in which the as- 
cending progression is formed, we see that the 2nd teim 
is obtained by adding the common difference to the first 
term ; the 3rd, by adding the common difiference to the 
2nd ; the 4th, by adding the common difilerence to the 
3rd, and so on ; the number of additions being 1 less thm 
the number of the term found. 

But instead of making the additions, we may multiply 
the common difference \>y \h« luamV^^t oiC ^ditions^ that is 
by I less than the nuxoibeT oi Vftttaa^^ «sA "b^^ ^^ Voax Ni«m 

to the product 



t 

t 
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Hence, we have 



CASE I. 



Having given the first teim, the common difierence, and 
the number of terms, to find the last term. 

RIHLB. 

Multiply the common difference by 1 less than the number 
of termsy and to the product add tlie first term. 

Q, How do you find the last term when the first term and common 
diflerence are known f 

EXAMPLES. 

1. The first term is 3, the common difTerence 2, and the 
number of terms 19 : what is the last term ? 

OPERATION. 

18 number of terms less 1. 
2 common difierence. 



We multiply the 
number of terms less 
1, by the common dif- 
ference 2, and then 
add the first term. 



36 
3 1st term. 



39 last term. 



Jins, 39. 

2. A man bought 50 yards of cloth for which he was to 
pay 6 cents for the first yard, 9 cents for the 2nd, 12 
cents for the 3d, and so on increasing by the common 
difference 3 : how much did he pay for the last yard ? 

•Bns. 91,53. 

3. A man puts out 8100 at simple interest, at 7 per cent; 
at the end of the first year it will have increased to f 107, 
at the end of the 2nd year to $114, aiid so on, increasing 
9nf each year: what will be the amount at the, end of 16 
years? > Ms, $205. 

4. Twelve persons agree to contribute to a charitable 
object in the following proportions : the first person is to 
give f 2, the 2nd $4, the 3rd $6, and so on, each giving 
$Si more than the one previous : what does the last one 
give ? ^ Am>. %3L^» 

iJ. 77ie /irst term is 5, the cominoti ^\Cft^wsi\c» V>.^'«^^ 
ibe numbers of terms 15 : what \& the AwaV Xjensx"^ Ajn*. Vt^ 
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$ 191. Since the last term of an arithmetical progres- 
sion is equal to the first term added to the product of the 
common difference by 1 less than the number of terms, it 
follows, that the difference of the extremes will be equal 
to this product, and that the common difference will be 
equal to this product divided by 1 less than the number 
of terms. 

Hence, we have 

CASE II. 

Having given the two extremes and the number of 
terms of an arithmetical progression, to £nd the common 
diflerence. 

RUIiE. 

Subtract the less extreme from the greater and divide the 
remainder hy 1 less than the number of terms^ the quotietU 
will be the common difference, 

Q, How do you find the common difiference, when yoa know tbe 
two extremes and number of terms f 

EXAMPLES. 

1. The extremes are 4 and 104, and the number of 
terms 26 : what is the common difference ? 



We subtract the less 

extreme from the greater 

and divide the difference 

by one less than the num- 

^ ber of terms. 



OPERATIOir. 

104 
4 



26—1=25)100(4 
100 



Ans.i. 

2. A man has 8 sons, the youngest is 4 years old and 
the eldest 32, their ages increase in arithmetical progres- 
sion : what is the common difference of their ages ? 

32— 4»28 : then 8— 1»7)28(4. 

Jlns. 4. 

3. A man is to travel from New York to a certain place 

in 12 days ; to go 3 miles the first day, increasing every 

day by the same numbcsx o^ m\l«&*^ so that the last 

dajr's journey may \>e &% TnSk«a\ Tws^wsfe^ '^'t ^^ 

iiDc/eajse. ^^^ ^ '^'^^^ 
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§ 193. If we take any arithmetical series, as 
3 5 7 9 11 13 15 17 19, &c. 
19 17 15 13 11 9 7 5 3 b y reversing the order 
22 22 22 25i 22 22 22 22 22 | ®^ ***® ^®'^°"- 

Here we see that the sum of the terms of these two 
series is equal to 22, the sum of the extremes, multiplied 
by the number of terms; and consequently, the sum of 
either series is equal to the sum of the two extremes mul- 
tiplied by half the number of terms ; hence, we have 

CASE III. 

To find the sum of all the terms of an arithmetical 
progression. 

« 

Add all the extremes together and multiply their stan hy 
half the number of terms^ the product will he the sum of this 
series, 

Q. How do you find the sum of an arithmetical series f 

EXAMPLES. 

1. The extremes are 2 and 100, and the number of 
terms 22 : what is the sum of the series ? 

OPERATION. 

2 1st term 
100" last term 



We first add together 
the two extremes and 
then multiply by half 
the nmnber of terms. 



102 sum of extremes 
1 1 half the number of terms 



1 122 sum of series. 

Ans. 1122. 



2. How many strokes does the hammer of a clock 
strike in 12 hours > Jlns, 78, 

3 The first term of a series is 2, the common dififer- 
ence 4, and the number of terms 9, what is the last term 
and sum of the series? Ans, last term 34, sum 162. 

4. If 100 eggs are placed in a right line, exactly one 
yard from each other, and the first one yard from a basket : 
what distance will a man travel who ^tbftt« iVs&'CQk. ^<qe^ 
singly^ and places them in the baaWeX^ 
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GEOMETRICAL PROGRESSION. 

§ 1 93. If we take any number, as 3, and multiply il 
continually by any other number, as 2, we form^ a series 
of numbers, thus, 

3 6 12 24 48 96 192, &C;, in which each 
number is formed by multiplying the number before it, 
by 2. 

This series may also be formed by dividing continually 
the largest number 192 by 2. Thus, 

192 96 48 24 12 6 3. 

A series formed ^n either way is called a Geometrical 
Series, or a Geometrical Progression, and the number by 
which we continually multiply or divide, is called the 
common ratio. 

When the series is formed by multiplying continually 
by the common ratio, it is called an ascending series ; and 
when it is formed by dividing continually by the common 
ratio, it is called a descending series. 

Thus, 

3 6 12 24 48 96 192 ig an ascending series. 
192 96 48 24 12 6 2 is a descending series. 

The several numbers are called terms of the' progression. 
The first and last terms are called the extremes^ and the 
intermediate terms are called the means, 

Q, How do you form a Geometrical Progression f What is the 
eommon ratio f What is an ascending series 7 What is a descending 
series? What are the several numbers called? What are the firrt 
and last terms calJed ? What are the intermediate terms called ? 

4 1941* In every Geometrical, as well as in erery 
Arithmetical Progression, there are five things which are 
considered, any three of which being given or known, the 
remaining two can be determined. 

They are, 

1st the first term, 
2nd the last term, 
3rd the common ratio, 
4th the number of terms, 
5th the sum of all the terms. 
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By considering the manner in which the ascending 
progression is formed, we see that the second term is 
obtained by multiplying the first term by the Summon 
ratio; the 3rd term by multiplying this product by the 
common ratio, and so on, the number of multiplications 
being one less than the number of terms. Thus, 

3ssl 1st term, 
3x2s6 2nd term, 
3x2x28 12 3rd term, 
3x2x2x2=s24 4th term, &c. for the other terms. 
But 2x2=2^, 2x2x2=2», and 2x2x2x2=2*. 

Therefore, any term of the progression is equal to the 
first term multiplied by the ratio raised to a power 1 less 
than the number of the term. 

Q. In every Geometrical Progresaon, how many tlungs aie eon- 
■dered f Wnat are they t 

CASE I. 

Haying given the first term, the common ratio, and the 
number of terms, to find the last term. 

RUI.R 

Jtaue the ratio to a power whose exponent it one less than 
the number of terms j and then multiply the power hy the first 
iermj the product will be the last term, 

KZAMPLK8. • 

1. The first term is 8 and the ratio 2 ; what is the 
6th term? 

2X2X2X2X2=2* =32 
I 3 1st term 

^nsrw 



2. A man purchased 12 pears: he was to pay 1 fiu^ing 
for the first, 2 farthings for the 2nd, 4 for the 8rd, and so 
on doubling each tune: what did he pay for the last? 

Ans. £2 29. 8^. 

3. A gentleman dying left nine sons, and bequeathed hk 
estate in the following manner: to his executors £M\ 

1^ 
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his youngest son to have twice as much as the executors, 
and each son to have double the amount of the son next 
younger : what was the eldest son's portion ? 

Ans, £25600. 

4. A man bought 12 yards of cloth, giving 3 cents for 

the 1st yard, 6 for the 2nd, 12 for the 3rd, &c. : what 

did he pay for the last yard ? Arts, 861,44. 

CASE II. * 

§ lOtS* Having given the ratio and the two extremes 
to find the sum of the series. 

RUIiE. 

Subtract the less extreme from ike greater^ dioide ths 
remainder by 1 less than the ratioj and to the quotient add 
the greater extreme : the sum will he the sum of the serves. 

Q. How do you find the sum of the series f 

EXAMPLES. 

1. The first term is 3, the ratio 2, and last term 
192 : what is the sum of the series ? 

192"'— 3sb189 diflference of the extremes, 
4S^lsl)189(189-, then 189+192«ta381 Ans, 

2. A gentleman married his daughter on New Tear's 
day, and gave her husband \s, towards her portion, and 
was to double it on the first day of every month during the 
year : what was her portion ? 

Ans. £204 155. 

3. A man bought .10 bushels of wheat, on, the condition 
that he should pay 1 cent for the 1st bushel, 3 for the 
2nd, 9 for the 3rd, and so on to the last : what did he 
pay for the last bushel and for the 10 bushels ? 

Ans. last bushel $196,83, total cost 1^295,24. 

4. A man has 6 children; to the Ist he gives $150, to 
the 2nd $300, to the 3rd $600, and so on, to each twice 
9a mpcii a9 the last: Y\ow tk\jic\\ did the eldest receive 

and wbai was the amoimt TecQvve^ \>7 N^v%m ^\ 
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MENSURATION. 

§ 196. A triangle is a figure 
bounded by three straight lines. Thus, 
fiAC, is a triangle. 

The three lines BA, AC, BC, are 
called sides .* aud the three comers, 
B, A, and C, are called angles. The 
side BC is called the hose. 



When a line like AD is drawn making the angle ADB 
equal to the angle ADC, then AD is sdid to be perpendi* 
cular to BC, and AD is called the altitude of the triangle. 
Each triangle BAD or DAC is called a right angled triangle. 
The side BA or the side AC, opposite the right angle, is 
called the hypothemse4 

The area or content of a triangle is equal to half the 
product of its base hy its altitude, 

KZAMPLES. 

1. The base of k triangle is 40 yards and the perpen 
dicular 20 yards ; what is the area? 



We first multiply the 
base by the altitude and the 
product is square yards, 
which we divide by 2 for the 
area. 



OPERATION. 

40 
20 



2)800 



^n$. 400 square yards* 



2. In a triangular field the base is 40 chains and the 
perpendicular 15 chaina: how much does it contain? 
(see § 64.) Ans, 30 acres 

3. There is a triangular field of which the baae \& % 
rods and the perpendicular ^ to&ft*. vi\«XSa \\s^ ^<aK^^«^^>' 




260 APPENDIX. 

4. What is the area of a square field of which the sides 
are each 33,08 chains ? 

Ans. lOM. IR. 28P+. 

5. What is the area of a square piece of land of which 
the sides are 27 chains ? Arts. 

6. What is the area of a square piece of land of which 
the sides are 25 rods each ? Ans, 3A. 3/2. 25P. 

§ 197. A rectangle is a four-sided • 

figure like a square, in which the sides are 
perpendicular to each other, but the adjacent 
sides are not equal. 

The area or content of a rectangle is equal to the length 
multiplied hy the breadth, 

EXAMPLES. 

1. What is the content of a rectangular field the length 
of which is 40 rods and the breath 20 rods ? 

Ans, 5 acres* 

2. What is the content of a field 4(> rods square ? 

Ans. 10 acres, 
'3. What is the content of a rectangular field 15 chains 
long and 5 chains broad. Ans, 

4. What is the content of a field 25 chains long by 20 
chains broad ? Ans. 50 acres, 

5. What is the content of a field 27 chains long and 
rods broad. Ans. %A. OjR. 12P. 

$ 198* A. circle is a portion of a 
(dane bounded by a curved line, every 
part of which is equally distant from a 
certain point within, called the centre. 

The curved line AEBD is called the 
circumference : the point C the centre ; 
the line AB passing through the centre, 
a diameter^ and CB the radius. 

The circumference AEBD is 3,1416 times greater than 
the diameter AB. Hence, if the diameter is 1, the cir- 
cumference will be 3,1416. Hence, also, if the diameter 
is known, the circumference is found by multij^ying 
3fl416 hy the diameter. 
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EXAMPLES. 



1. The diameter of a circle is 4, what is the circum- 
ference ? 



The circumference is found by simply 
multiylying 3,1416 by the diameter. 



OPERATION^ 

3,1416 
4 

Jins. 12,5664. 

2. The diameter of a circle is 93, what is the circum- 
ference ? Arts, 

3. The diameter of a circle is 20, what is the circum- 
ference? Jins, 62,832. 

§ 199. Since the circumference of a circle is 3,1416 
times greater than the diameter, it follows that if the cir- 
cumference is known we may find the diameter by dividing 
it by 3,1416. 

EXAMPLES. 

1. What is the diameter of a circle whose circumference 
18 78,54. , 



We divide the circumfer- 
ence by 3,1416, the quotient 
25 is the diameter. 



OPERATION. 

3,1416)78,5400(25 
62832 

157080 
157080 



2. What is tlie diameter of a circle whose circumference 
18 11652,1944? . Ans. 37^09. 

3. What is the diameter of a circle whose circumference 
b 6850? Ans. 2180,41+. 

i 300. The area or content of a circle is found by 
multiplying the square of the diameter by the decimal ,7854 

EXAMPLES. 

1. What is the area of a circle whose diameter is 6 ? 

OPERATION. 

62=36 
,7854x36=28,2744 



We first square the diame- 
ter, giving 36, which we then 
multiply by the decimal ,7854 : 
the product is the area of the 
circle. 



Ans, 28,2744 
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2. What is the area of a circle whose diameter is 10 ? 

^ns. 78,54. 

3. What is the area of a circle whose diameter is 7 ? 

Ans, 

4. How many square yards in a circle whose diameter 
is 3i feet ^ JStns. 1,0690164- 

§ 301* The surface of a sphere is formed by multiply- 
ing the square of the diameter by th& decimal 3,1416. 

EXAMPLES. 

1. What is the surface of a sphere whose diameter 
is 12 ? 



We simply multiply the deci- 
mal 3,1416 by the square of the 
diameter: the product is the 
surface. 



OP&RATION. 

3,1416 
12^ = 144 

Ans. 452,3904 



2. What is the surface of a sphere whose diameter is 7 ? 

Ans. 153,9384 

3. Required the number of square inches in the: sur&ce 
of a sphere whose diameter is 2 feet or 24 inches ? 

Ans» 

4. Required the area of the surface of the earth, its 
mean diameter being 7918,7 miles f 

Ms. 196996571,722104 sq. miles. 

§ 303. To find the solidity of a sphere— Multiply ths 
surface by the diameter and divide the product by 6^^-4ki 
quotient will be the solidity. 

EXAMPLES. 

1. What is the solidity of a sj^ere whoee diuneter is 
12? 



We first find the surface 
by multiplying the square of 
the diameter by 3,1416. We 
then multiply the surface by 
the diameter, and divide the 
product by 6. 



12^=144 



OPERATION. 

12^ = 
multiply by 3,1416 

surface =s452,3904 
diameter 12 



6 )5428,6848 
\ %o\i!KiJG^ «904,7808 
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2. What is the solidity of a sphere whose diameter is 4 ' 

Jins. 33,5104. 

3. What is the solidity of the earth, its mean diameter 
bein^ 7918,7 mUes ? ^ns. 259992792079,860+. 

§ 303. To find the solid content of a prism — MuUi- 
ply the area of the base by the altitude^ and the product will 
be the contenL 

EXAMPLES. 

1. What is the content of a square prism, each side of 
the square which forms the base being 15, and the altitude 
of the prism 20 feet ? 



We first find the area of the square 
which forms the base, and then multi- 
ply by the altitude. 



OPERATION. 

S2J 
20 



15^=225 



Jins, 4500 



2. What is the solid content of a cube each side of which 
is 24 inches ? ^ns. 13824 solid in. 

3. How many cubic feet in a block of marble of which 
Clie length is 3 feet 2 inches, breadth 2 feet 8 inches, and 
height or thickness 2 feet 6 inches i Ans, 21 J solid ft. 

4. How many gallons of water, ale measure, will a 
cistern contain, whose dimensions are the same as in the 
last example ? (See § 07*, Note.) Ans. 129^gaZ. 

5. Required the solidity of a triangular prism whose 
height is 40 feet, and area of the base 350 ? Ans. 3500. 

§ 204:. To find the convex surface of a cylinder — 
Multiply the circumference of its base by the altUude, 

EXAMPLES. 

1. What is the convex surface of a cylinder, the diame- 
ter of whose base is 20 and the altitude 50 ? 

OPERATION. 

We first multiply the diameter 
by 3,1416 which gives the cir- 
cumference of the base. Then 
multiplying by the altitude, we 
obtain the convex surface* 



3,1416 
20 

62,8320 
50 



Ans. 3141,6000 
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2. Required the convex sur&ce of a cylinder) the dr- 
•ninference^ of whose base is 6509 and aidtude 27 ? 

wfiw. 175743. 

3. Required the surface of a cylinder, the diameter of 
whose base is 20 and the altitude 20 ? dns, 

§ SOS. To find the solidity of a cylinder — Multiply 
the area of the base by the altitude^ the product will be the 
solid content. 



EXAMPLES. 



1. Required the solidity of a cylinder of which the 
altitude is 12 feet, and the diameter of the base 15 feet? 



We first find the area of the 
base, and then multiply by the 
altitude — the product is the 
solidity. 



OPERATION. 
-2 



15''=225 

,7854 



area base 



176,7150 
12^ 

2120,5800 



2. What 
whose base 

3. What 
whose base 

4. What 
whose base 

5. What 
whose base 



is the solidity of a cylinder the diameter of 
is 20 and the altitude 29 ? Jlns, 9110,64. 

is the solidity of a cylinder the diameter of 
is 12, and the altitude 30 ? ^ns. 3392,928. 
is the solidity of a cylinder, the diameter of 
is 16 and altitude 9 ? ^ns. 

is the solidity of a cylinder, the diameter of 
is 50 and altitude 15 ? ^ns! 29452,5. 



§ 306. To find the solidity of a cone — Multiply the 
area of the base by the altitude^ and divide the product by 3. 



EXAMPLES. 



1. Required the solidity of a cone the diameter of whose 
base is 5 and the altitude 10 ? 



We first square the diameter 
and multiply it by ,7854 which 
gives the area of the base. We 
next multiply by the dtitude, 
and then divide the product 
bjr3. 



OPERATION. 
52:^25 

25 X,7854« 19,635 
10 

3)196,35 

Ans. 65,45 
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2. What is the solidity of a cone the diameter of whose 
tHise is 18 and the altitude 27 ? Ans. 2290,2264. 

3. What is the solid content of a cone the diameter of 
whose base is 20 and the altitude 30 ? »dns. 

4. What is the solidity of a come whose altitude is 27 
feet, and the diameter of the base 10 feet? Ans. 706,86. 

5. What is the solidity of a cone whose altitude is 12 
feet, and the diameter of its base 15 feet? Ans. 706,86 

§ 307. To find the sdlidity of a pyramid — Multiply 
the area of the hose hy the altitude and divide the product , 
fcy 3. 

EXAMPLES. ' 

1. Required the solidity of a pyramid of which the are^ 
of the base is 95, and iht altitude 15. 



We simply multiply the area of the 
base 05, by the altitude 15, and then 
divide the product by 3. 



OFERATIOir. 

95 
15 



475 
95 



3)1425 
Ans, 475 



t. What is the solidity of a pyramid, the area of who89 
base is 260 and the altitude 24 ? Ana. 2080. 

9. What is the solidi^ of a |>3rnimid^ the area of whose 
base k 207 and altitude 18 ? Ane. 

4. What is the solidity of a pyramid, the area of whose 
base is^ 403 and altitude 30 ? Am, 4030. 

5. What is the solid content of a pyramid, the area of 
whose base is 270 and altitude 16 ? Ans, 1440. 

6. A pyramid has a rectangular base, the sides of which 
are 25 and 12 ; the altitude of the pyramid is 36; what is 
Its solid content ? Ans. 

7. A pyramid with a square base of which each side ii 
.^, has an altitude of 20 : what is its solid content ? 

An$, 600a 
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PROMISCUOUS QUESTIONS. 

1. A merchant bought 13 packages of goods, for which 
he paid 9326: what will 39 packages cost at the same 
rate? Ans. ^Ora 

2. Two merchant^, A and B traded together ; A put in 
£320 for 6 months, and B £460 for 3 months ; thej 
gained dSlOO: how much should each one receive? 

Ans. A ^53 135 9^(2, B M^ 6^ 2^^. 

3. If I buy 1000 EHs Flemish of linen, for £90, what 
must it be sold for per Ell English, to make £10 by the 
purchase? Ans. 

4. What number taken from the square of 54 will leave 
f9 times 46? Ans. 2042. 

5. If f of a gallon of wine cost f of a £, what will { 
of a tun cost? Ans, £ 

6. If an officer's salary is £48 per annum, how much 
will he receive in 232 days ? Ans. £30 IO9 2|(2+* 

7. If a gentleman spends one day with another, £1 Ti 
10^(2, and at the end of the year has saved dS340, what is 
his yearly income^ . Ans, j6848 14$ 4^. 

8. If 8 cannons expend, in one day, 48 barrels of 
powder, how much will 24 eannons expend in 22 days ? 

Ans* bar. 

9. What number is that wkich being multiplied l^ f 
will produce \ ? Ans. f, 

^ 10« A person dying divided his property between his 
widow and his four sons: to his widow he gave $1780, 
and to each of his sons 91250: he had been $25^ years 
in business, and had cleared on an average 9126 a year: 
how much had he when he began business? 

Ans, 93567. 

11. A besieged garrison consisting of 360 men was 
provisioned for 6 months, but hearing of no relief at the 
end of 5 months, dismissed so many of the garrison that 
the remaining provision lasted 5 months : how many men 
were sent away ? Ans, 288w 
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1%, What number added to 11^, will produce 3G|f^? 

Jlns, 

13. What number multiplied by f, will produce lly^ ? 

Jlns. 26|f 

14. A man had 12 sons, the youngest was 3 years old 
and the eldest 58, and their ages increased in arithmetical 
progression: what was the common difference of their 
ages ? ^ns, 5 years, 

15. A snail in getting up a polo, 20 feet high, was 
observed to climb up 8 feet every day, but to descend 4 
feet every night : in what time did he reach the top of the 
pole ? ^ns, 4 days. 

16. Two persons, A and B are indebted to C ; A owes 
$2173, which is the least debt, and the difierence of the 
debts is $371 : what is B's debt ? ^ns. $ 

17. What is the difference between twice four and forty, 
and twice forty-four : also between twice Gyb and fifty, and 
twice fifty-five ? Ans, 40 and 50. 

18. A lady being asked her age, and not wishing to give 
a direct answer, said, I have 9 children, and three years 
elapsed between the birth of each of them ^ the eldest was 
bom when I was 19 years old, and the youngest is now 
exactly 19; what was her age? Ans. 62 years. 

19. What number added to the 43d part of 4429, will 
make the sum 240 ? Ans. 137. 

20. A man went to sea at 17 years of age ; 8 years after 
he had a son bom, who lived 46 years, and died before his 
iather: after which the father lived twice twenty years 
and died : what was the age of the father ? 

Ans. years. 

2L A brigade of horse consisting of 384 men, is to be 
formed into a solid body consisting of 32 men in front : 
how many ranks will there be? Ans. 12. 

22. A room 30 feet long and 18 feet wide is to be 
covered with painted cloth f of a yard in width: how 
many yards will cover it ? Ans. 80. 

23. A, B and C trade together and gain $120, which 
is to be shared accojrding to each one's stodLx ^. ^"q&vbi. 
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•140, B fSOO, and G fl60; what is each man's 
share ? Ms. A's $28, B's $60, and CTs 32. 

24. There is a 'stone which measures 4 feet 6 inches 
long, 2 feet 9 inches broad, and 5 feet 4 inches deep : 
how many solid feet does it contain ? Ans, feet. 

25. Two men depart from the same place and travel in 
different directions ; one goes 7 miles and the other 11 
miles per day : how far will they be apart at the end of the 
12th day? Ans. 2\^ miles. 

26. How many planks 16 feet long and 15 inches wide, 
will floor a bam 60^ feet long and 33} feet wide ? 

Ans 

27. A person owned f c>f a mine, and sold f of his in- 
terest for $1710: what was the value of the entire mine? 

Arts, $3800. 

28. The swiftest velocity of a cannon ball, is about 
2000 feet in a second of time. In what time, at that rate, 
would it be in moving from the earth to the sun, admitting 
the distance to be 95 millions of miles, and the year to 
contain 365 days 6 hours. Ans. 7 J^|^ years. 

29. The slow or parade step is 70 paces per minute, at 

28 inches each pace : how fast is that per hour } 

Ans. miles. 

80. A wall of 700 yards in length was to be built in 

29 days. Twelve men were employed on it for 1 1 days, 
and only completed 220 yafds. How many men must be 
added to complete the wall in the required time ? Ans. 4. 

31. How far will 509 niillions of guineas reach, when 
laid down in a straight line touching one another, sup- 
posing each giiinea to be an inch in diameter ? 

Ans. 7891m. 72Syd. 2ft. Sin. 

32. A gentleman whose annual income is £1500, spends 
20 guineas a week: does* he save or run in debt, and 
how much ?: Ans. He saves per annum. 

33. A person bought 160 oranges at 2 for a penny, and 
180 more at 3 for a penny; after which he sold them out 
at the rate of 5 for 2 pence: did he make or lose, and how 

much? ^iu« H« lost penes. 
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84. M7 factor sends me word that he has bought goods 
to the value of d6500 ISs M upon my account: what will 
his commission come to at 3^ per cent. ? 

Ans. £17 10* 6^+. 

95. If a quantity of provisions serves 1500 men 12 

weeks, at the rate of 20 ounces a day for each man ; how 

many men will the same provisions maintain for 20 weeks, 

at the rate of 8 ounces a day for each man ? 

Ans, men, 

36. A younger brother received $8400, which was 
just J of his elder brother's fortune: what was the father 
worth ? Ans, $19200. 

37. If 20 men can perform a piece of work in 12 days, 
how many men will accomplish three times as much in 
one-fifth of the thne ? Ans. 300. 

38. Suppose that I have -^ of a ship worth $1200; 
what part have I left after selling # of | of my share, and 
what is it worth ? Ans. -^ left, worth $986,66+. 

39. What number is th^t which being multiplied by | 
of ^ of 1^ the product will be 1 ? Ans, 1^, 

40. What number is that which being multiplied by 
three thousands, the product will be 2037 ? 

Arts. 

41. What length must be cut off a board 8^ inches 
broad to contain a square foot, or as n^uch as 12 inches in 
length and 12 in breadth? Ans, 164|^ inches, 

42. A man exchanged 70 bushels of rye, at $(0,92 per 
bushel, for 40 bushels of wheat, at $1,37^ per bushel, and 
received the balance in oats, at $0,40 per bushel : how 
many bushels of oats did he receive ? Ans, hu, 

43. My horse and saddle together are worth $132, 
and the horse is worth 10 times as much as the saddle: 
what is the value of the horse ? Ans, 

44. Four persons traded together on a capital of $6000, 
of which A put in \^ B put in ^, C put in ^, and D the 
rest; at the end of 4 years they had gained $4728: what 
was each one's share of the gain ? ( A's $2364. 

' JB'8$1182. 
•^^- ^ C's $ 788. 
D'%% ^<^. 
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45. A fiurmer being asked how many sheep he had, 
answered, that he had them in &ve fields, in die 1st he 
had \ of his flock, in the 2nd ^ in the 3rd ^ in the 4th 
^, and in the 5th 450 : how many had he ? Ans, 

46. The circumference of the earth is 360 degrees, and 
each degree is 69^ miles, how long would a man be in 
travelling round it, who travelled at the rate of 20 miles a 
day, the year being reckoned at 365 days 6 hours ? 

Ans. 3 years 156\ days, 

47. How many bricks 8 inches long and 4 inches wide, 
will pave a yard that is 100 feet by 50 feet; also a yard 
that is 50 feet square ? Ans. 22500 ]'—2nd yard 1 1250. 

48. Sound travels about 1142 feet in a secon^. Now 
if the flash of a cannon be seen at the moment it is fired, 
and the report heard 45 seconds after, what distance 
would the observer be from the gun ? 

Arts. 9tnL5fur,34rd+, 

49. Two persons depart from the same place, one 
travels 32, and the other 36 miles a day: if they travel 
in the same direction, how far will they be apart at the 
end of 19 days, and how far if they travel in contrary 
directions ? j9 5 ^^ miles same direction; 

'I 1292 miles opposite directions. 

50. In a certain orchard, 4 of the trees bear apples, \ 
of them bear peaches, \ of them plums, 120 of them 
cherries, and 80 of them pears ; how many trees are there 
in the orchard ? ^ns, 

' 51. A person being asked the time, said, the time past 
noon is equal to ^ of Jthe time past midnight : what was 
the hour ? Ans, 3 o^clocL 

52. A circular fish pond is 865 feet in diameter: what 
is its circumference, and what is its area ? 

a 5 circumference 2717,484^ 
•^"** I area 587655,9 15«^.yi. 

53. ,How many stones 2 feet long, 1 foot wide, and 6 
inches thick, will build a wall 12 yards long, 2 yards high, 

aad 4 feet thick i Jtn$. 
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54. A well is to be stoned, of which the dfameter is 6 
feet 6 inches, the thickness of the wall is to be 1 foot 
inches, leaving the diameter of the well within the stones, 
3 feet 6 inches. If the well is 40 feet deep, how many 
feet of stone will be required ? Aivt. 942,48/;. 

55. A reservoir of water has two cocks to supply it. 
The first would fill it in 40 minutes, and the second in 50. 
It has likewise a discharging cock by which it may be 
emptied when full in 25 minutes. Now if all the cocks 
are opened at once and the water runs uAiformly as we 
have supposed, how long before the cistern will be filled ? 

Jtns» hr, m. 

56. A ship has a leak by which it would fill and sink 
in 15 hours, but by means of a pump it could be emptied, 
if full, in 16 hours. Now, if the pump is worked from 
the time the leak begins, how long before the ship will 
sink ? 

It will fill ^ in an hour ; they pump out -^, hence the 

water gains y^ — i^— tItf ^^ ^^® ®^*P P®^ hour. 

Ans, 240 hours. 

57. How many planks 15 feet long and 15 inches wide, 
will fioor a bam which is 60^ feet long, and 33^ wide ? 

Ans. 1(^. 

58. A person dying, worth S5460, left a wife and two 
children, a son and daughter, absent in a foreign country. 
He directed that if his son returned, the mother should 
have one third of the estate, and the son the remainder; 
but if the daughter returned, she should have one third, and 
the mother the remainder. Now, it so happened that they 
both returned ; how must the estate be divided to fulfil the 
father's intentions ? 

Ans. Daughter $780, Son 93120, Wife |il560. 

59. A cistern containing 60 gallons of water has three 
unequal cocks for discharging it ; the largest will empty it 
in 1 hour, the second in two hours, and the third in three* 
in what time will the cistern be emptied if they all run 
together } ^ Ans. min. 

60. A house is 40 feet from the ground to the eaves, aUd 
it is required to find the length of a ladder which will 
reach the eaves, supposing the foot of the ladder cannot be 
placed nearer to the house than 30 Ce^V 




2500 
>/2500=50 
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It is demonstrated in Geometry that 
in every right angled triangle, such 
as BAC, the square of the hypothe- 
nuse AC is equal to the sum of the 
squares of the other sides, AB and 
BC. That is, 

AC2=AB2+BC2. 

If then we extract the square root, 

we have 

AC=v/AB2+BC2. 

When, therefore, the sides AB, BC are known, we can 
find the side AC, by first squaring AB and BC, taking the 
sum and extracting the square root. 

Thus, in the example above, we . 40^=1600 

square each of the sides, take the 30^=: 900 

sum, which is' 2500, the square 
root of which is 50. Hence, 50 is 
the length of the required ladder. 

61. If a house is 50 feet deep, and the upright which 
supports the ridge pole is 12 feet high, what will be the 
length of the rafters ? Jlns. 27,7/2+. 

62. When it is 12 o'clock at New York, what is the 
hour at London, New York being 75° of Longitude west 
rf London ? - 

Since the circumference of the earth is supposed to be 
divided into 360 degrees (see § 70,j and sinee the sun 
apparently passes through these 360° every twenty-four 
hours, it follows that in a single hour it will pass through 
one twenty- fourth of 860° or 15°. Henbe there are 

15° of motion in 1 hour of time, 
1° of motion in 4 minutes, 
1' of motion in 4 seconds. 

If two places, therefore, have different longitudes they 
will have different times, and the difference of time will be 
one hour for every 15° of longitude, or 4 minutes for each 
degree, and 4 seconds for each minute. It must be observeo 
that the place which is most easterly will have the time 
ifrs^ bec&use the sun tia\ela ftQin east to west. 



OPERATION* 

4 

6 0)300" 
Jlns, 5 hours. 



OPERATION. 

6x4=24' 

40X4:=160''r=: 2U0" 

26' 40^ ' 
Ans. 2& 40" past a 
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To return then to our question, the difference of longi- 
tude between London and New York being 75°, the dif- 
ference of time will be found in 
minutes by multiplying 75° by 4, 
giTing 300 minutes, or 5 hours. Now 
since New York is west of London, 
the time will be later in New York : 
that is, when.it is twelve o'clock at 
New York, it will be five, P. M. in London ; or when it 
is 12 at London, it will be 7, A. M. at New York. 

63. Boston is 6° 40' east longitude from the city of 
Washington : when it is 6 o'clock P. M. at WashingtoB 
what is the hour at Boston. 

The 6 degrees being multi- 
plied by 4 gives 24 minutes 
of time, and the 40 minutes 
being multiplied by 4 gives 
160 seconds, or 2 minutes 40 
seconds. The sum is 26^ 
40", and since Boston is east of Washington the time is 
later at Boston. 

64. The difiference of longitude of two places is 85° 
20' : what is the difference of time ? 

^ns. bhr. 41m. 205ee. 

65. A traveller leaves New Haven at 8 o'clock on 
Monday morning, and walks towards Albany at the rate 
of 3 miles an hour ; another traveller sets out from Albany 
at 4 o'clock oh the same evening and walks towards New 
Haven, at the rate of 4 miles an hour ; now supposing the 
distance to be 130 miles, whereabout on the road will 
they meet? ^ns. 69^ miles from J^Tew Haven, 

66. What is the least number that can be divided by 
1 , 2, 3, 4, 5, 6, 7, 8, and 9, without a remainder ? 

Ans. 2520. 

67. A thief is escaping from an officer. He has 40 
miles the start, and travels at the rate of 5 miles an hour, 
the ofiicer in pursuit travels at the rate of 7 miles an 
hour: how far must he travel before he overtakes the 
thief? Ans. He travels 20 Jiaurs^ and 140 mU^^. 
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68. A can do a piece of work alone in 10 days, and B 
in 13 days : in what time can they do it if they work 
together? . Ans. 

69. The accounts of a certain school are as follows: 
viz, y^ of the hoys learn geometry, f learn grammar, ^ 
learn arithmetic, ^ learn to write, and 9 learn to read : 
what is the numher in each branch ? 

^ ( 5 learn geometry, 30 grammar, 24 aritb- 
^* \ metic,,12 writing, and 9 reading. 

70. If $120 be divided among three persons, A, B, and 
0, so that when A has $3, B shall have 5 and C 7 : how 
much will each receive ? Arts, A $24, B $40, and C $56 

71. The head diameter of a cask is 20 inches and tiie 
bung diameter 26 inches : how many wine gallons does it 
contain, and how many beer gallons ? 

The mean diameter of a cask is found by adding to the 
head diameter, two-thirds of the difierence between the 
bung and head diameters, or if the staves are not much 
curved, by adding six-tenths. This reduces the cask to a 
cylinder. Then, to find the solidity, we multiply the 
square of the mean diameter by the decimal ,7854 and the 
product by the length ; — this will give the solid content in 
cubic inches. Then if we divide by 231 we have the content 
in wine gallons (see § 66 Note), or if divide by 282 ws 
have the content in beer gallons (see § 67 Note.) 

For wine measure we multiply operation. 

the length by the square of the 
mean diameter, then by the decimal 
,7854, and divide by 231. "* 

If then, we divide the decimal ,7854 by 231, the quotient 
carried to four places of decimals is ,0034, and this decimal 
multiplied by the square of the mean diameter and by th« 
length of the cask, will give the content in wine gallons. 

For similar reasons, the content is 



Zx<^^0034 



found in beer gallons by multiplying 
together the length, the square of 
the mean diameter, and the decimal 

y0028. 



OPERATION. 

Z>«i^,0028 
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Hence for guaging or measuring casks, we have the 
following 

RUIiB. 

Multiply the length hy the square of the mean diameter^ 
then multiply hy 34 for wine^ and by 88 for heer measure^ 
and point off in the product four decimal places. The pro^ 
duct will then express gallons^ and the decimals of a gallon. 

72. How many wine gallons in a cask, whose bung 
diameter is 36 inches, head diameter 30 inches, and length 
50 inches. . 



OPERATION. 

36—30=6 
f of6 =s4 
30+4=34 

342:^1156 
1156x50x34= 
196,52 gal 



We first find the difference of the 
diameters, of which we take two 
thirds and add to the head diameter. 
We then multiply the square of the 
mean diameter, the length and 34 
together, and point off four decimal 
places in the product. 

73. What is the number of beer gallons in the last 
example? Ans, 

74. How many wine, and how many beer gallons in a 
cask whose length is 36 inches, bung diameter 35 inches, 
and head diameter 30 inches ? a (136 vxine gal, 

•^^^ I 1 12 heer gal 

75i A stationer sold quills at lis a, thousand, by which 
he cleared f of the money; but they growing scarce he 
raised the price to I3s 6d a. thousand: what did he clear at 
the last price, on each J^lOO laid out? 

Ans, 

76. A water tub holds 147 gallons; the pipe usually 
brings in 14 g^llonis in 9 minutes : the tap discharges, at 
a medimn, 40 gallons in 31 minutes. Now, supposing 
these to be left open, and the water to be turned on at 2 
o'clock in the morning ; a servant at 5 shuts the tap, and 
is solicitous to know in what time the tub will be filled in 
case the Water continues to fiow. * 

Jns. the tub will he full aX ^ mm. ^%^%e.^^^ ^S^«t ^. 
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FORMS RELATING TO BUSINESS. 



FORMS OF ORDBRS. 

Messrs. M. James & Co. 

Please pay John Thompson, or ordor 
&ve hundred dollars, and place the same to my account 

Peter Worthy. 
AVw York^ June 1, 1833. 



Mr. Joseph Rich, 

Please pay the bearer sitty-one dollars and 
twenty cents, in goods from your store, and charge the 
same to the account of your 

Obedient Servant, 

John Parsons. 
AVw Yorky July 1, 1837. 



FORMS OF RECEIPTS. 

Receipt far Money on AceounL 

Received, New York, June 2nd, 1837, of John Wardi 
sixty dollars on account 

$60,00 John P. Fay. 



Receipt for Money on a JfoU. 

Received, New York, June 5, 1837, of Leonard Walsh, 
six hundred and forty dollars, on his note for one thousand 
dollars, dated New York, January 1, 1837. 

) $640,00 J. N. Weeks. 



^o. 1. 
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FORMS OF NOTES. 

Negotiable J^aU. 



g5,50. New York, May 1, 1837. 

For value received I promise to pay on demand, 
Abel Bond, or order, twenty-five dollars and fifty cents. 

Reuben Holmes. 



JVbte Payable to Bearer, 

^5,39. New York, May 2, 1837. 

For value received I promise to pay, six months 
ter date, to John Johns, or bearer, eight hundred and 
venty-five dollars and thirty-nine cents. 

Pierce Penny. 



Abie by two Persons, 
^o. 3. 

^59,27. New York, June 2, 1837. 

For value received, we, jointly and severally, 
omise to pay to Richard Ricks, or order, on demand, 
I Hundred and fifty-nine dollars and twentynseven cents. 

Enos Allan. 

John Allan. 



Note Payable at a Sank, 
Jo. 4. 

?0,25. New York, May 7, 1837. 

Sixty days after date, I promise to pay John 
iderson, or order* at the Bank of the United States, 
enty dollars and twenty-five cents, for value received. 

Jesse SroKsa* 
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Remarks relating to ^otes, 

1. The person who signs a note, is called the drawer 
or maker of the note : thus, Reuben Holmes is the drawer 
of note JVb. 1. 

2. The person who has the rightful possession of a 
note, is called the holder of the note. 

3. A note is said to be negotiable when it is made pay- 
able to A B, or order, (See No. I.) Now if Abel Bond 
to whom this note is made payable, writes his name on 
the back of it, he is said to endorse the note, and he is 
called the endorser ; and when the note becomes due, the 
holder must first demand payment of the maker, Reuben 
Holmes, and if he declines paying it, the holder may then 
require payment of Abel Bond, the endorser. 

4. If the note is made payable to A B, or bearer, then 
the drawer alone is responsible, and he must pay to any 
person who holds the note. 

5. The time at which a note is to be paid should always 
be named, but if no time is specified, the drawer must pay 
when required to do so, and the note will draw interest 
after the payment is demanded. 

6. When a note, payable at a future day, becomes due, 
it will draw interest, Uiough no mention is Qiade of interest 

7. In each of the States there is a raie of interest 
established by law, which is called the legal interest, aiid 
when no rate is specified, the note will always draw legal 
interest. If a rate higher than legal interest be taken, 
the drawer, in most of the States, is not bound to pay the 
note. 

8. If two persons jointly and severally give their note, 
(See No. 3) it may be collected of either of them. 

9. The words "For value received," should be ex- 
pressed in every note. 

10. When a note is given, payable on a fixed day, and 
in a specific article, as in wheat or rye, payment must be 
offered at the specified time, and if it '}& not, the holder can 
demand the valuidi in money. 



r 
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A BOND FOR ONE PERSON, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, 
That IJames Wilson of the City^of Hartford and StaU 
of Connecticut am held and firmly bound unto John Pickens^ 
oftJie Town of Waierbury^ County ofJfew Haven and State 
of Connecticut in the sum of Eighty dollars lawful money 
of the United States of America, to be paid to the said 
John Pickens his executors, administrators, or assigns: 
for which payn^ient well and truly to be made / bind 
myself my heirs, executors, and administrators, firmly by 
these presents. Sealed with my Seal. Dated this JSinlh 
day of March one thousand eight hundred and thirty-eight, 

THE CONDITION of the above obligation is such, 
that if the above bounden James Wilson^ his heirs, execu- 
tors, or administrators, shall well and truly pay or cause 
to be paid, unto the above named John Pickens^ his execu« 
tors, admioislxatora, or assigns^ the just and full sum of 



Here insert the condition. 



then the above obligation to be void, otherwise to remain 
in full force and virtue. 



Sealed and delivered in the presence of 

T I wr- ' • / James Wilson, 

Joseph Wiggins. ) 



J-i . ►o . 



Note. The part in Italic to be filled up according to 
circumstance. 

If there is no condition to the bond then all to be 
omitted after the words " THE CONDITION^ &.<u" 
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A BOND FOR TWO PERSONS, WITH A CONDITION. 

KNOW ALL MEN BY THESE PRESENTS, 
That, We James Wilson and Thomas Ash of the City of 
Hartford and State of Connecticut^ are held ami firmly 
bound unto John Pickens of the Town of Waterhury, County 
of JSTcw Haven and State of Connecticut^ in the sum of 
Eighty dollars lawful money of the United States of 
America, to be paid to the said John Pickens^ his executors, 
or assigns : for which payment well and truly to be made 
We bind ourselves^ our heirs, executors, and administrators, 
firmly by these presents. Sealed with our Sea). Dated 
the Ninth day of March one thousand eight hundred and 
thirty-eight 

THE CONDITION of the above obligation is such, 
that if the above bounden James Wilson and Thomas Ash 
their heirs, executors, or administrators, shall well and 
truly pay or cause to be paid, unto the above named John 
Pickens his executors, administrators, or assigns, the ju^ 
and full sum of 



Here insert the condition. 



then the above obligation to be void, otherwise to remaio 
in full force and virtue. 

Sealed and delivered in 
the presence of 

John Frosty } James Wilson^ 

Joseph Wiggins. \ / Thomas Ash. 



-LS. 



Note. The part in Italic to be filled np according to 
circumstance. 

]f there is no condition to the bond, then all to be 
Gmitied after the words ^''TfflL CONDITION, &c" 
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A PRACTICAL SYSTEM OF BOOK-KEEPING. 

Persons transacting biiainesti find it necessary to 
write down the artides bought or sold, together with their 
prices and the Barnes of ! the persons with whom the 
bargains are made. 

Book-Keeping is the method of recording such titms- 
actions in a regular manner. It is divided into two kinds, 
called Single Entry and Double Entry. The method 
by Single Entry is the most simple, and answers for aU 
common business. This method we will explain. 

Book-Keeping by Sin^e Entry requires two books, a 
Day-Book and a Leger ; and when cash sales are exten- 
sive, an additional book is necessary, which is called a 
Cash Bookl 

DAY.BOOK. 

This book should contain a full history of the buisiness 
transactions, in the precise order in which they may have 
occurred. 

The transfer of an account from the Day-Book to the 
Leger, is called posting the account 

Each page of the Day-Book should be ruled with two 
columns on the right hand of the page, one for dollars, 
and one for cents, and one column on the left hand for 
entering the page of the L^r on which the account may 
be posted. 

The Day-Book should begin with the name of the 
owner, and his place of residence ; and then should follow 
a full account of the transactioQs in business in the exact 
order in which they may have taken place. 

The name of the per;3on, or customer, is first written 
with the t^rm Dr, or Cr, opposite, according as he becomes 
a debtor or creditor by the transitction. 

Generally^ the person who receives is Debtor, and the 
person who parts with his property is the Creditor. 

Thus, if I sell goods to to A B, on credit, he becomes my 
debtor to the amount of the goods, and the goods should 
be specified particularly in making the charge. 

IB 
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If I buy goods on credit, of C D, I enter C D Cr. to 
the amount of the goods, taking care to specify the goods 
in the charge. 

If I pay money for, or on account of another person, he 
becomes Dr. to me for the amount paid. 

The Day-Book and Leger are generally designated, 
Day-Book A, Day-Book B, Leger A, Leger B, &c.: for 
when one book, in the course of business, is filled with 
chaiges a new one is taken. 

DAY-BOOK A. 
Page 1. Edward P. Msmn^ JV*eio Tarkj June- 1, 1837. 



Folio 
Leger 

Xl. 



Xl. 



XL 



Charles Patch, .... Dr. 

To Cash, $327,09 

To one hogshead of molasses, - 124,02 



XL 



JV*ei0 Tarky June UL 1837. 

George Wilson, - - - . Dr. 

To 1 1 cwt of sugar at (9 per cwt $99,00 

To 661b. of co^e at 20 cts. per. lb. 13,20 



Henry Jones, ----- Dr. 

To balance of former account, $159,10 

To 6 gals, of molasses at 32 cts. 

per gal. ------- 1^60 

2nd. 



John Dodson, Dr. 

To 10 pieces of cloth at $4,50 

per piece. ------ $45,00 

To 15 yards of calico at 25 cts. 

per yard ------- 8,75 

ard. 



William Wells, - - - - Dr. 
XL To 4001b. ol beef at $8,25 per 

1001b. $33,001 

To 60001b. of cheese at $10 cwt 6OO,Oo P638|00 

Henry Jones, Cr. 

Xl.ByCash^ »160|70 



451 



ctn 



11220 



16070 



4875 



11 
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Page 2. 



JVei0 Torkj June 5th^ 1837. 



Leger 
Xl. 



xi. 



Xl. 



George Wilson, - - - - Cr. 

By Cash, $100 

By his note of date for - - - - 12,20 



William Wells, 
By Gash, - - 



Cr. 



Xl. 



XL 



Xl. 



Xl. 



Xl 



Xl. 



Xl. 



-6/A.- 



John McNeill, Dr. 

To Cash .--...- J275,10 

To one horse, 125,00 

To 851b. of butter at 20 cts. per lb. 17,00 



• 



cts 



112 



633 



20 



00 



Daniel Judson, ----- Dr. 

To 3 hhd. of molasses at ^20 each, •60,00 
To 3 bar. of salted shad at $8 per 

barrel 24,00 

To 4 kegs of raisins at >2 per kg. 8,00 



Charles Patch, Cr. 

By Cash, $400,00 

By his note of this date, due 

Aug. 1, 1837, 51,11 

SiL 



Daniel Judson, Cr. 

By lieih. of beef at 8 cts. per lb. $9,28 
By 50bu. of oats at 37 cts. per bushel, 18,50 



Jared Newton, Dr. 

To 1 piece of linen 36 yards, - - $42,50 
To 3 yds. of broadcloth at 4,50 per yd. 1 3,50 
To 4m. of naUs at 6 cts.* - - - 2,76 

lOtA. 



Jared Newton, Cr. 

By Cash, $37,60 

By do. - - - 21,26 



John Dodson, Cr. 

By Cash, ---' $24,50 

By 20lb. of butter at 18 cts. per lb. 3,60 
By his note of this date, on demand, 20,65 



John McNeill, Cr. 

By Cash, 



417 



10 



0200 



451 



11 



27 



78 



58 



76 



6876 



4876 



100 



00 



(284 ) 



LEGER. 



The Leoer is a book into which is collected, in a con- 
lensed form, all the scattered accounts f^om the Dey- 
ook. 

Two columns should be niled on the right of each page 
of the Leger, one for dollafs and oiie for cents; there 
should also be two columlis on the left, one to insert the 
date of the transaction, and the other for inserting the page 
of the Day-Book from which the account is transferred. 

Two pages of the Leger, facing each other, are gene- 
rally used in stating an 'account, though sometimes a page 
is divided into two equal parts, in which case each part 
may be considered as forming a separate page. The 
name of the person with whom the^ account is stated 
should be written in large letters at the top of .the left-hand 
page. 

The Debits are entered on the left-hand page, and the 
Credits on the other page directly opposite. The diffe^ 
en6e between the debits and credits, is always entered 
under the least sum, when the account is closed, and is 
called the ialance^ ias in the accoiint of John McNeill. 

At the top of the left-hand column, we enter the year, 
under which, we enter the day of the month on which the 
transaction took place; and in the adjoining column, we 
enter the page of the Da3^-6obk from which the account is 
transferred. 

When there are several articles charged in the Day- 
Book, we need not specify them all^ but may enter them 
in the Leger under the general -name of '♦Sundries.^ 
Having posted the account, we enter the page of the 
Leger to which it has been transferred, in tne left-hand 
column of the Day-Book and opposite the account, and 
make a mark x to catch the eye and <(h[ow that the account 
is posted. 

We begin posting with the account ot George Wilson, 

irho stands charged on the Day-Book with $112,20 

Having posted the fiTBt cViax^<&^ ^« tvitl vVw<^ ^y^ carefiiUy 
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through the^ Day-Book, to see if . there are any othei 
charges against him, and find that in page 2 he is credited 
by 100 dollars cash, and a note for (12,20. These items 
we enter in 'the Leger, on the credit side, and as the debits 
and credits are equal, his account is balanced. We proceed 
in the same way to post all the accounts entered in the 
Day-Book. No erasure should ever be made in the ac- 
count books. When an error is discovered, if it be in 
fevor of the customer he should be charged with the 
amount, and if against him, he should be credited with the 
amount. In posting the account of Jared Newton, a mis- 
take was made against him of (21,26, which was rectified 
by crediting him with the amount. 

When a charge is entered on the wrong side of the 
book, as when a person is charged with that for which he 
ought to have been credited, twice the amount must be 
entered on the other side of the book to make the account 
right 

Every Leger should have an Index,, where the names 
of all persons, who have accounts in the Leger, should be 
arranged in alphabetical order. 

When a Leger is filled, all the accounts are balanced, 
and when we transfer the balances to a new Leger, we 
charge " To balance from L^er A, page" — 



INDEX TO IiEGER. 



FbVo. 


IbKo. 


Jbiia. 


D. 


M. 


P. 


Dodson, John 1 


McNeill, John 1 


Patch, Charles 1 


T 


N. 


W. 


Jones, iSenry 1 
Judson, Daniel, 1 


Newton, Jared 1 


Wells, William. 1 
Wilson, George 1 
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Paqi 1. 



Edward P. JVtjroft, JV*eto York^ June 1, 1837. 



1837. 
Jane 1. 



D. B. 

Folio 

1. 



Dr. George Wilson, 
To Sundries, - - - 



- #1/12,20 



• 



112 



ct$ 



20 



June 1. 



1. 



Dr. Heniy Jones, 
To Sundries, - - 



- - i(ieo,70 



160 



70 



June 2. 



1. 



Dr. Charles Patch, - 

To Cash, 9327,09 

To one hogshead of molasses, 124,02 



451 



11 



June 2. 



1. 



Dr. John Dodson, 
To Sundries, - - 



•48,75 



48 



76 



June 3. 



1. 



Dr. WiUiam Wells, - 
To Sundries, ... - $633,00 



633 



OG 



June 6. 



1. 



Dr. John McNeill, - - 
To Sundries, - - - - $417,10 



417 



10 



June 6. 



1. 



Dr. Daniel Judi{pn, - 
To Sundries, - - - - $92,00 



92 



00 



June 8. 



1. 



Dr. Jared Newton, 
To Sundries, - - 



$58,76 



58 



76 



/( 28T^ ) 
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Pa«L 



Edward P. Jflxon, JVeto Torkj June 1, 1837. 



137. 
le 5. 



D.B. 
2. 



le 3. 



le 6. 



lelO. 



Cr. - - . 
By Cash, - - - - 
By his note, - - - 



11100,00 
12,20 



112 



cU 
20 



2. 



Cr 
By Cash, -*---. ♦160,70 



160 



70 



1. 



Cr. . - - - 

By Cash, $400,00 

By his note, ----- 61,11 



451 



11 



2. 



Cr. . - - - 
By Cash, - - - - f24,50 

By Sundries, - - - - 14,26 



38 



76 



le 5. 



[6 8. 



2. 



Or. - 
By Cash in full. 



•633,00 



633 



00 



Cr. - - . . 
lelO. 2. By Cash, - - - - $100,00 

By hal. trans, to new acct 317,10 417 10 



2. 



Cr. - . . - 

By Sundries, - - - #27,78 
By bal. tians. to new acct. 64,22 



92 



00 



telO. 



2. 



Cr. - - 
By Cash, - - 
By error of account, 



$37,60 
21,26 



68 



76 



888 
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CASH BOOK. 

This book records the amount of Gash received and 
paid out each day. 

The Cash is made Dr. to the amount of cash on hand^ 
at the commencement of each dayi.aqd to all. that is 
received during the day,' and credited with' the amounts 
paid out and with the balance on hand. 





Dr. 




€ ASH. 


t Cr. 






1837. 




[^ 


\ctt\ 


1837. 




tfCU 


June 1. 


To Cash on hand, 


327 


27 


June 6. 


By rent for house, 


427 


18 


,, 6. 


1, J. Patricki - 


47 


15 


M 80. 


„ Tho. Tappan, 


12 


90 


.. 9. 


„ P. Weeks, - 


125 


09 


July 1. 


„ Goods bought 


512 


10 


July 3. 


„ R. Lowndes, 


82 


12 


„ 9. 


M Expenses to 






„ 10. 


,, T. Ames, • 


450 


81 


/ 


Boston, 


80 


13 




1 


032 441 


If 25. 


„ Cash <m hand, 




13 




Cash on hand, 13 


1032 44 



The following is a very convenient form for book-keep- 
ing, and requires but a single book. It is probably the 
best form for fiinners and mechanics. 



J. Ben. 



Dr. 



J. Ben, 



1837. 
June 1. 



,, 6. 
July 9. 



tt 



To 5 cords of wood 
at $1,75 per cord, 
To 1 day's work. 
To 46m. of rye at 68 
ceni» per M«. 



$ 

8 
1 

_2 

12 



cts 

■ 

75 
00 

!? 

23 



1837. 
July 6. 

,, 10. 
„ 20. 

Aug. 1. 



By shoeing horse, 
,, mending sleigh 
„ ironing wagon, 
„ Cash to bautnce 



Cr. 



$ 



100 



25 

12 

_2 86 

18 8$ 



SUPPLEMENT, 

CONTAINING PRACTICAL EXAMPLES. 



ADDITION OF SIMPLE NUMBERS. 

1. Charlbs purchases, at one time 763 marbles; at an- 
other 4663 ; at another 37 ; at another 49763 ; at another 
6178, and at another 671 : how many did he buy in all ? 

Arts, 62075. 

2. John bought penknives as follows: at one time 
4550; at another 247000; at another 936; and at another 
7000700 : how many did lie buy in all ? 

3. Mr. Liberal at one time gives away 4638 dollars; 
at another 216; at another 8329; at another 1212: how 
much does he give in all ? Ans. 14395. 

4. James bought at one time 6214 pounds of raisins ; 
at another 2403 pounds ; at another 590 ; at another 8732 ; 
at another 1217, and at another 2464 : how many pounds 
in aU ? 

5. A bookseller bought primers as follows : at one time 
5221; at another 7540; then 1368; then 5648; then 
7300 : how many did he buy in all ? Ans. 27077. 

6. A man has 7420 hats in one store ; in another 612 ; 
in another 2541 ; in another 9103 ; in another 430 ; in 
another 1000: how many in all ? 

7. A parcel of Sicily oranges came in boxes as follows : 
lat box 3750; 2nd box 216; 9rd box 8481 ; 4th box 275; 
5th box 8610; 6th box 2541 : how many oranges in all? 

Ins. 23873. 

8. Henry bought quills at different times, as follows i 
423, 315, 531, 414, 612, 234, 621,414,711,144,621 
«nd 918 : how many did he buy in all? 

9. John bought paper at &i&t«D\ ^codaa %i^ Ss3^wr% 

13» Sfift 
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5674 quires, 2004, 8601520, 3430, 47, 1101, 7, 246518, 
ttO, and 314: how many quires did he buy in all ? 

Ans. 8860705. 

10. A grocer purchased ten lots of oranges as follows : 
1728, 26510, 35, 100, 3261, 9, 245, 1640831, 6733, and 
40000000 : how many in all ? 

11. There are 60 seconds in a minute, 3600 in an hour, 
46400 in a day, 604800 in a week, 2419200 in a month, 
and 31557600 in a year: how many seconds in the time 
named aboTe? ^tu. 34631660. 

12. Suppose a merchant to buy the following parcels 
of cloth: 3912 yaids, 1856, 2011, 4540, 937, 6338, 3603, 
1586, 2044, 2951, 4228, 1345, 1011, 6138, 960, 607, 
5150, 13886, 617, 7513, 4079, 743, 612, 2519, 1238, 
and 2445 yards : how many yards in all ? 

13. A grocer bought several boxes of oranges con 
taining the following: 1st box 11260555; 2nd, 7171039 
3rd, 2092014; 4th, 6846949; 5th, 310000; 6th, 40981; 
7th, 20827; 8th, 2860; 9th, 2614: how many oranges in 
all the boxes? Ans, 21293903. 

14. A merchant bought three bales of cloth : the fiirst 
contains 61297 yards; the 2nd, 100038; the 3rd, 289163 
yards : how many yards in all ? 

15. If you travel on one journey 6243 miles ; on another 
4123 miles; on another 9401, and on another 130 miles: 
how far do you travel in all ? Ans, 19897 tniUs, 

16. If one man raises 24031 bushels of wheat, another 
1320, another 40214, and 4inother 34314: how many 
bushels are raised in all ? 

17. What ii the sum of two million bushels of com, 
five hundred and thirty-one thousand bushels, one hundred 
and twenty bushels, fourteen thousand bushels, thirty 
fiiousand and twenty-four bushels, &vt hundred and sixty 
bttshek, and seven hundred and two bushels ? 

Ans, 2576406. 

18. A person has firuit trees as follows : in 1st orchard 
4000 ; 2nd, 570 ; 3rd, 99 ; 4th, 54 ; 5th, 273 ; 6th, 69073 ; 
7thj 4000; 8th, 6l9d%*^ «a^ 'm\kv^^\Vi.,752 : how man> 

oiali? 
1 9. There are 243 \>oy« m oti<fc \jo^irBL\ V«.\ \sk%s^<Qi^«t. 
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7628 in a third ; 9207 in a fourth ) 64 in a fifth ; 5823 in 
a sixth ; 742 in a seventh ; 796 in an eighth; 5009 in a 
ninth; 325 in a tenth; 7426 in an eleventh; 3II86 in a 
twelfth ; 987 in a thirteenth ; 6954 in a fourteenth ; and 
2748 in a fifteenth : how many in all ? \An9* 84159. 

20. The library of Alexandria contained 700000 vo- 
lumes; that of Rome about the' same; of Paris 1200000; 
the other libraries of France about 3000000; those of 
Germany and St Petersburigh 2600000; the Vatican li- 
brary at Rome 360000, and 40000 MSS. ; the other libra- 
ries of Italy have about 700000 ; the Bodleian Uurary at 
Oxford, England, about 500000 ; the library of the British 
Museum 240000 ; and the public libraries in the United 
States have about 150000 volumes ; how many volumes 
in the libraries enumerated ? 



SUBTRACTION op SIMPLE NUMBERS. 

1. The tune of Yankee Doodle was composed by a 
doctor of the British army to ridicule the Americans in 
1755 : how many years to the present time ? 

2. Lord Cornwallis surrendered at Yorktown, and 
marched into the American lines in 1781 to the tune of 
Yankee Doodle : how many years was it after the tune 
was composed ? 

3. There are 4338472 children in the United States, 
between the ages of 5 and 15, of this number 2477667 
are in schools : how many are out of schools ? 

^ns. 1860805. 

4. The circulation of the blood was discovered in 1616 : 
how many years to 1839 ? 

5. Henry Hudson sailed up the Hudson river in 1609 : 
how many years since ? 

6. Pliny the historian died 17 years after Christ : how 
many years before the declaration of Independence ? 

7. Potatoes were carried to Ireland from. A\»fixvQA^ v&i. 
1565; how many years was it \>e{ot^ XltkA %<bN!^^\£kS6\sX ^ 

Pfymouthy in 1620? ^'^- ^"^ 
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8. If yoa have 35720 dollars and lose 9100 : how many 
win you have lef^ ? 

9. If you buy 8150 penknives, and lose 1634: how 
many will you have left? Arts, 6516. 

10. The Mariner's Compass was discovered in England 
in the year 1302: how many years was this before the 
discovery of America in 1492 ? How many years to the 
present time ? 

11. if you buy 1853 pounds of raisins, and give away 
1370 : how many pounds will you have left ? Ans. 483. 

12. Subtract 4261 from 705684. 

13. From 8473 take 152S. Ans. 6945. 

14. Subtract 90462372 from 905106392. 

APPLICATIONS IN ADDITION AND SUBTRACTION. 

1. A man owing 3456 dollars, paid at one time 350, st 
another 456, at another 675 : how much did he still owe? 

Ans. 1975 dolU. 

2. There are 12000 dollars in 6 boxes : the first con- 
tains 1240; 2nd, 1346; 3rd, 2012; 4th, 2101 ; 5ih, 346: 
how much is contained in the 6th ? 

3. Tell me the difference between 10000 and 44. 

Ans. 995a 

4. The amount of the school fund in Virginia is 1551857 
dollars, and in Connecticut 2027402 : what is the differ- 
ence ? 

5. There are about 805000000 inhabitants in the 
world. Of this number Asia contains 450000000, Europe 
233500000, America 46500000, Oceanica 18000000: 
how many in Africa ? Ans, 57000000. 

6. Supposing you gain 34568 dollars, then 12456 ; a 
second time you gain 2467 and lose 2365 ; and a third 
time you gain 41210 and lose 39300: how much will you 
have left ? 

7. A merchant owes 450120 dollars, and has proper^ 
as follows: bank stock 350000 dollars, western lands 
valued at 225100, furniture worth 4000 dollars, and a 
store of goods worth 96000 : how much is he worth ? 

An», 224980 dolU. 



EXAMPLES IN MULTIPLICATION. 293 

8. How much greater is 1200, than 365 and 721 added 
together ? 

9. What other number with these four, viz., 2100, 3200, 
1600 and 1200, will make 10000 ? ^ns. 1900. 

10. If a man's income is 3467 dollars a year, and he 
spends 269 dollars for clothing, 467 for house rent, 879 
for provision, and 146 for travelling, how much will he 
have left at the end of the year ? 

11. A man gains 367 dollars, then loses 423 ; a second 
time he gains 875 and loses 912 ; he then gains 1012 dol- 
lars: how much has he gained in all? Arts, 919 dolls. 

12. A merchant paid 39246 dollars for a cargo of mo- 
lasses, and after selling found that he had cleared 2406 
dollars : for what did he sell it ? 

13. If I agree to pay a man 36 dollars for ploughing 
25 acres of land, 200 dollars for fencing it, and 150 for 
cultivating it, how much shall I owe him after paying 331 
dollars ? Ans, 55 dolU, 

14. A merchant bought 85 hogsheads of sugar for 28675 
dollars, paid 1231 dollars freight, and then sold it for 1683 
dollars less than it cost him : how much did he receive 
for it ? 

15. There are 31769000 inhabitants in North America, 
14731000 in South America, and in Europe 233500000: 
how many more in Europe than in the two Americas ? 

Arts. 18700000a 

16. If I buy 489 oranges for 912 cents, and sell 125 
for 186 cents, and then sell 134 for 199 cents, how many 
will be left, and how much will they cost me ? 



MULTIPLICATION of SIMPLE NUMBERS. 

1. If a regiment of soldiers contains 1128 men^ how 
many men are there in an army of 106 regiments } 

Ans. 119568. 

2. If 786 yards of cloth can be made in one day, how 
many yards can be made in 1252 days ? 
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3. If 30009 cenis are paid for one man's services, how 
many cents would be paid to 814 men, each man receiving 
the same wages ? Jlns. 24427320. 

I. If in one granary there are 376296321 kernels, how 
many kernels would there be in 79024 granaries ? 

5. If one farm costs 2730 dollars, how much would 8 
farms cost? Ans. 21840. 

6. MulUply 123456789 by 987654321. 

7. What will 397 barrels of flour cost at 7 dollars a 
barrel ? Ans. 2779 dollars, 

8. What will b69hhd, of sugar cost at 74 dollars a hhd.} 

9. If a vessel sails 169 miles a day, how many miles 
will she sail in 576 days? Ans. 97344. 

10. What will 687 yoke of oxen cost at 73 dollars a 
yoke ? 

II. If one man travels 74 miles in one day, how many 
miles will he travel in 365 days ? Ans. 27010. 

12. What will 698 heifers cost at 14 dollars per head? 

13. Multiply 6176777 by 22222. Ans. 137260338494. 

14. What will 616783 yards of calico cost at 36 cents 
per yard ? 

15. There are 320 rods in a mile, how many rods are 
there in the distance from St. Louis to New Orleans, 
being 1092 miles? Ans. 349440. 

16. What will 46000 bushels of potatoes cost at 34 
cents per bushel ? 

17. Suppose a book to contain 470 pages, 45 lines on 
each page, and 50 letters in each line : how many letters 
m the book? Ans. 1057500. 

18. Supposing a crew of 250 men to have provisions 
for 30 days, allowing each man 20 ounces a day : how 
numy ounces have they ? 

19. What will 820437 bushels of salt cost at 905 mills 
a bushel ? Ans. 742495485 milU. 

20. What will 2807 yards of cloth cost at 45 dollars 
a yard ? 

21. There are 350 rows of trees in a large orchard, 
125 trees in each ro^, and 3000 apples on each tree : 

how many apples in the cnchard ? Ans. 131250000. 
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DIVISION OF SIMPLE NUMBERS. 

1. In one pound there are 16 ounces: how niany 
pounds are there in 223360 ounces ? dns. 13960. 

2. If there are 160 square rods in an acre, how many 
acres are there in 2172480 square rods ? 

3. If a garrison of 987 men are supplied with 351372 
pounds of beef, how much will that be for each man ? 

Arts. 356Zft«. 

4. If you pay 94 cents a yard for cloth, how many 
yards can you buy for 6716394 cents ? 

6. If you pay 145 dollars for a pipe of wine, how many 
pipes can you buy for $10875 ? Ans, 75. 

6. If a man travels 47 miles a day, how many days 
would it take him to travel 1222 miles ? 

7. How many times is 3942 contained in 21587211936? 

Ans. 5476208. 

8. If a ship sails 142 miles a day, how many days will 
it take her to sail 48564 miles ? 

9. Divide 887124 dollars equally among 236 men ? 

^915. $3759. 

10. Divide 1491 dollars among 7 men ? 

11. Divide 74400 dollars among 620 men ? Ans. $120. 

12. Suppose 60 men catch 295200 fish: how many 
would each have caught ? 

13. If 17028 dollars is to be divided among a ship's 
erew, and each man to receive 44 dollars : how many men 
compose the crew ? Ans. 387. 

14. Suppose 68959488 to be a dividend, and 718328 
the quotient : what is the divisor ? 

15. Suppose 34310 pounds of pork to be equally divided 
among a body of soldiers, each receiving 47 pounds : what 
is the number of soldiers ? Arts, 730. 

16. What is the divisor of 761858465, if 90001 be the 
quotient? 

17. If the dividend is 761858465, and divisor 8465« 
what will be the quotient? Ans. 90001. 

18. There are 1893312 inhabitants in 912 villages; 
if each village contains the same nuniber, what is the popu- 
lation of each ? 
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19. If 61 rods of railroad cost 28609 dollars, how nrach 
will one rod cost ? Ans, 469 dollars, 

20. If 472 rods of the same rail road cost 251104 dol- 
lars, how much was it a rod ? Ans. 532 dollars. 

21. If 26537009535 dollars be equally divided among 
27856 men, how many dollars will each have ? 

APPLICATIONS IN MULTIPLICATION AND DIYISION. 

1. What number multiplied by 3456, will produce 
8411072? Jlns. 987. 

2. If 1974 men are supplied with 175686 pounds of 
pork, how much will each man have ? 

3. In 1830, the national debt of the United States was 
48565406 dollars; in 1836, the debt was cancelled: had 
the payments been equal how much would have been paid 
in each year ? Ans. 8094234f dollars, 

4. What would 1800 miles of railroad cost at 14000 
dollars a mile ? 

5. The diameter of the earth is 7912 miles, and the 
diameter of the sun 1 12 times greater : what is the dia- 
meter of the sun,' and how much greater is it than the 
diameter of the earth ? 

^ ( 886144 in diameter; and 878232 nules 
* ( greater than the diameter of the earth, 

6. The volcano in the Island of Bourbon, in 1796, 
threw out 45000000 cubic feet of lava : how long would 
it take 25 carts to carry it off, if each cart carried 12 loads 
a day, and 40 cubic feet at each load ? 

7. In 1787 it threw out 60000000 cubic feet : how long 
would it take for 25 carts to remove it ? 

Ans, 5000 days, 

8. The income of the Bishop of Durham, in England. 
is 292 dollars a day ; how many clergymen would this 
support on a salary of 730 dollars per annum. 

9. There are 31173 verses in the Bible: how many 
verses must be read each day, that it may be read through 
in a year ? Ans. 85+* 

10. A man's income is 2698 dollars a year, and his ex- 
penseB 6 dollars a day : how much will he lay up ? 
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11. The river Ganges di8chai|;e8 405000 cubie feet of 
water in a second: how much in an hour? . 

Ans. 1458000000. 

12. The sediment which flows d/oyrn the Ganges in 
cme day is .4320000000 cubic feet If we suppose 12 
cubic feet to weigh a ton, the weight will be 60 times the 
weight of the great Pyramid in Egypt: what is the 
weight of the Pyramid ? 

13. If a railroad car goes at the rate of 65 miles an 
hour, how long would it take to pass round the globe, 
the distance being about 25000 miles ? Am. 384^ hours. 

14. If a man sell 00 acres of land at 38 dollars an 
acre, and divides the money among his 5 children : what 
is each child's share ? 

15. The national debt of England is about 1990000000 
dollars : how many years would it take to pay this debt, 
if 10000000 dollars are paid annually ? Ans. 199. 

16. I bought 167 hogsheads of sugar at 48 dollars per 
hogshead, and sold them for Thibet shawls at 4 dollars 
apiece : how many shawls did I buy ? 

17. How many yards of cloth, at 8 dollars per yard, 
will it take to buy 62 yoke of oxen at 95 dollars a yoke ? 

Ans. 736i. 

18. Sold 5505 pounds of cheese at 12 cents per pound, 
and took my pay in molasses at 36 cents a gallon : how 
many gallons did I buy ? 



REDUCTION 

FBOM A HIGHER TO A LOWER DENOMINATION. 

1. How many hours in 344ioA;. Qda. I7hr, ? 

dns. 57953 hourg. 

2. In 6 signs, how many minutes ? 

8. In 15 tons of hewn timber, how many solid inches ? 

Ans. 1296000 incAex. 

4. How many times will a wheel, 16 feet and 6 inches 
in circumference, turn around in the distance of 84 miles ? 

5. What will 28 rods and 129s feet of land cost, at 12 
dollars a square foot ? Ans. 93024 dollar*. 
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6. In two leagues, how many inches ? 

7. How many times will a wheel, 10 feet and 6 inches 
in circumference, turn round in going from New Haven 
to Hartford, the distance being 34 miles ? 

Jtns. 17097^*ftmi». 

8. How many times will a ship, 104 feet and 8 inches 
long, sail her length in going from New-York to China, 
it being about 12000 miles ? 

9. In 29 pieces of Holland, each containing 36 Ells 
Flemish: how many nails? ^ns. 12528. 

10. In Shhd, ISgal. 2qL : how many half pints ? 

11. In 12 T. l^cwL Iqr. I9lb. I2dr. : how many drams? 

Ans. 7323404. 

12. How many seconds old is a man, who has lived 
32 years and 40 days ? 

13. In 24 cords of wood : how many solid inches ? 

Arts. 5308416. 

14. How many barley corns will reach round the 
globe, the circumference being about 25000 miles ? 

15. In 583./^. 3 JR. lOP. : how many square rods ? 

Ans. 93410. 

16. In 190 yards, how many nails ? 

17. How many seconds since the Declaration of Inde- 
pendence, July 4th, 1776, to July 4th, 1838 ? 

^ns, 19S6571200. 

18. How much will 3 loads of hay come to at 3 cents 
a pound, each load weighing IScwt, 3qr, 24lb. ? 

19. In 24hhd. ISgals. 2qt8. of molasses: how many 
pints? wfi». 12244. 

20. If you should buy a piece of cloth containing 
Mlyds, Sqrs, Ina,: how many nails in the piece? 

21. In 197111024 square miles, how many square 
inches? Ans, 791300155893350400. 

22. Reduce 18 tons of round timber to cubic inches. 

23. Change 24 pipes into gills. dns. 96768 gilU. 

24. Reduce 95 barrels of beer to pints. 

25. Change 84 chaldrons of coal to pecks. 

Jins. 12096. 

26. Suppose your age to be Ibyrs, 2wk. &da. 13Ar. 36m 
46see. : bow many aeconda old are you ? 
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!27. If a ship has sailed 98, 18^ 26', how many seconds 
lias she made? ^ns, 1020300". 

28. How many square feet in 35^. 2R. 24P.? 

29. How many inches, from Hartford to the White 
Mountains in New Hampshire, the distance being about 
241 miles? Ans. 15269760. 

30. In 302 Ells English, how many yards ? 

31. In 24hhd, of sugar, each llevft. 25/^., how many 
pounds? Ans. 30168. 

32. How many grains in 30 pieces of metal, each 
weighing 9oz, 6jnot. ? 

33. What will l2ctDt, 4qr, I2lb. of sugar cost at 12 cents 
a pound? Jlns. (176,16. 

84. What will 2hhd. IQgah Sqt IpL of molasses cost at 
9 cents a pint? 



REDUCTION 

FROM A LESS 1*0 A GREATER DENOMINATION. 

1. In 171360 pence, how many pounds ? Ana. £714. 

2. In 243648 farthings, how many dollars at 65. each ? 

3. How much will 63 Zi^. 7oz, lOptDt, II gr. of gold cost 
at 20 cents per grain ? Ans. (73298,20. 

4. How many pounds of ^gold can you buy for (55104 
at 20 cents per gi^ain ? 

5. How many tons of sugar can you buy for (146470, 
at 2 cents per dram ? 

Atu. 12T. 15cio^ Iqr. I9lb. 6oz. I2dr. 

6. Reduce 1720320 drams to tons. 

7. What is the weight of 470 bags of sugar, each bag 
weighing 26 pounds? Ans. l09cwL I21h. 

8. In 55799 grains of laudanum, how many pounds ? 

9. At 6 cents a pint, how many barrels of beer can you 
buy for (820,80 ? Ans. 47 bar. IBgal 

10. In 97397 grains, how many pounds Troy ? 

11. How many degrees in 9511603200 barleycorns? 

Atu. 720. 

12. How long will it take to count 2000000 at the rate 
•f 50 a minute ? 
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18. In 1300000^', how many signs ? Jbu. i%. 

14. In 63360 inches how many miles. 

15. In 31557600, seconds how many yean. w^ns. 1. 

16. In 2016 pints how many tuns. 

17. In 4014469600 square inches how many miles ? 

^tu. 1. 

18. In 11520 grains how many pouads? 

19. In 123456720 minutes how many years } 

Ma, 234^«. 265(^. 8ilr. 

20. In 811480'', how many signs ? 

21. In 2654208 solid inches, how many cords ? 

An$. 12. 

22. If there is 15713280 inches in the distance frcHn 
New York to Boston, how many mUes ? Ans. 248. 

23. If you have lived 399794890 seconds, how many 
years is that equal to ? 

Ans, 12yf. 244(2a. 6Ar. 8m. 10<ec. 

24. In 4320 sheets of paper, how many reams ? 

25. In 31556928 seconds, how many years of 365 
days ? Jins. lyr. 6hr. 48in. 4S8ec 

26. How many yards in 760 nails ? 

27. The surface of the earth contains . . . ... 

791300159907840000 square inches: how many squaie 
miles.? ^ru. 197111025. 

28. In 132068556200 seconds, how many years? 

29. In 592 solid feet of wood, how many cords ? 

Ana. 4 eords^ 5 cord fed. 



ADDITION OF DENOMINATE NUMBERS. 

1. Add 4eih. 9ox. Ibpwt. 16^., B7lh. lO&z. Qpwt. 14^., 
ItOlb. lOoz. lOpwt lOgr.^ and 56lh, 2pwL Qgr, together. 

Ana. 29 H&. 6oz. I6pwt. 22gr. 

2. What is the weight of forty-six pounds, eight ounces, 
thirteen pennyweights, fourteen grains, ninety-seven pounds, 
three ounces, and one hundred pounds, five ounces, ten 
pennyweights, and thirteen grains ? 

8. Add the foUowmg together: 29T. 16cto<. Iqr. Ulh. 
1202. 9dr^ IScwt. dqr. Ub,y 50T. Bqr. 4ax.^ and 2T. Iqr. 
I4dr. Ana. 82T. lOctr^. 0^. 16/^. lox. 7dr. 
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4. What is the weight of 39T. lOcwt Iqr. 271^. l5oz, 
I2dr,^ llcwt 6Zft., i2ctat,3qr,^ and 2qr. Sib. Mr,} 

6. Add the following together: 19* lOS 45 29 16^., 
93 73 Vtgr.^ and 3ft 65 5t i9 18^. 

Ans, 24ft 33 13 29 11^. 

6. Add together \^yd, 2qr, 3na., l^yd, 2qr. Ina., B2yd, 
Ina., 2^r. 2na., and 67yd, 3qr, 2na, 

7. What is the sum of the following: 64deg, 38mi. 
4ywr. 26rd. 15//. lOin. 25ar., 49mi. 7/ttr. 38r(f. 12//. 9in. 
liar., e/ur. 20rrf., and 9mi, 3 fur, 29rd. 9ft, Sin.} 

Ans, 65deg, 2S^mi, 6fur, d5rd, 6ft, 4in. 

8. What is the sum of the following: 314A 2R, 39P. 
200 Sq.ft. 136 Sq. in.\ 16^. iB. 20P. 10 Sq. ft.', dR, 
86P.;and4^. IJB. 16^.? 

9. What is the area of the four A>llowing pi^ce^ of 
land: the first containing 20w9. BR. 15P. 250 Sq, ft. 
116 Sq, in,\ the second, 19^. \R. 39P.; the third, 212 
lOP. 60 Sq.ft.\ and the fourth, 5^3. 6P. 50 Sq. m,} 

Arts. 45w3. 3i2. 31P. 39J Sq.ft. 22 Sq.in. 

10. 4dd together, 497. 19/. 1666wi., 197. 10/. 
lOOlin., 167 36/. 109in. and 4 7. 17/. 1727in. 

11. What is the solid content of 64 7. 33/. 800in., 9 7. 
I200in., 25/. 760m., and 95 7. 31/i. 1500in. ? 

Ans, 1707 11/. 744in. 

12. Add together, 67 tuns 2hM. QOgal, 3qt. I ft. 3^., 
19 tuns 3M(Z. lO^af. 2qt. Igi,^ 47 tuns Ihhd, 20gaL Iqt. 
Ipt. lgi.j 90 tuns 2hhd, lOgal, 3qt, 2gi. 

13. Add together, 1 tun Ipi. llQgahSqtj Ipi. 4Sgal.^ 
6 tuns Ipi. SQgat.j 3qt.j I02gal, and 4 tuns. 

Ans. 12 tuns Ipi. lOlgal 2qt. 

14. Add together, 49 tuns Shhd. 4gal. 3qt. Ipt. 2gi.^ 19 
tuns 2hkd. Ztgal. Iqt,^ Ihhd. blgal.^ and 74 tuns Bhhd. 
19gal. 2qt. Ipt. 2gi. 

15. Add together, 96^. 3pk. 2qt. Ipt.^ 46to. 3pk. Iqt. 
lpt.j 2pk. iqt. lpt.j and 23^. Spk. 4qt. Ipt. 

Jlns. imhu. 2qt. 

16. What is the sum of the following: 49^. 820<^ 
14Ar. 49m. 37s^c., SeOda. I9hr. Sm. 45s6c., 76Jrr. 200<to., 
10^. l6(kLa. 20kr. 54m. 46mc. 

17 What length of time is there iii 24^. 97da. iMr. 



{ 
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43m. 34mc., 300da. lOhr^ 290da. 50m., and 86^. 320da. 
51m. ^ns. Il2yr. 247^da. 7kr. 24m. 34sec. 

18. Add together the following: 9s. 20° 34^ 37'', 17° 
M 44", 78. 28° 39' 14", Ss. 24° 38' 56". 

19. What is the sum of 5«, 20° 30' 40", 78. 54', 8s. 
9° 45", and 29° 16' 54" ? Jlns, 21s. 29° 42' 19". 

20. What quantity of paper is there in 76 reams 19 
quires 23 sheets; 16 reams 8 quires 13 sheets; 4 
reams; and 90 reams 11 quires 8 sheets? 



SUBTRACTION OF DENOMINATE NUMBERS. 

1. The Revolution commenced April 19, 1775, and a 

Sneral peace took place January 20, 1783 : how long 
j the war continue ? Ans, lyr, 9ma. \da. 

2. America was discovered by Columbus, October 11, 
1492: what was the length of time to July 25, 1838? 

3. I purchased 167Z&. %o%. X^pwU lOgr. of silver, and 
sold Q%lh, lOoz. \%pwt. 19gr.: how much had I left? 

Arts. d8Z6. lOoz. ^pwt. 15gr. 
4! I bought lO'T. llctt^M^. 27Z*. 12o«. \2dr, of old 
iron, and disposed of 17 T. l^cwt. 2qr. I9lb. l4oz. lOdr: 
what had I left ? 

5. I purchased 101* ll3 73 29 I9gr, of medicine, 
and sold 17* 2S 33 19 5^: how much remained unsold? 

Ans. 84* 93 43 l9 14^. 

6. Take 34* 93 43 29 from 93* 103 53 l9 19^. 

7. From 46yd. Iqr. 3na., take 42yd. Sqr. Ina. 2in. 

Ana. Syd. 2qr. Ina. \in. 

8. It is about 25000 miles round the globe ; if a man 
shall have travelled 43 miles 17 rods 9 inches, what dis- 
tance will remain ? 

9. Bought 7 cords of wood, and 2 cords 78 feet having 
been stolen, how much remains ? Ans. 4 C. 50^^. 

10. I had 15 yards of cloth; having sold dyd. 2qr. Ina^ 
what remains ? 

11. Bought a hogshead of wine, and by an accident 
Sjfol. 3qt. Ipt. leaked out, what remains ? Ans. 64gcLl. IpU 
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12. I have 73^9. of land; if I should sell 6JL SR. IP., 
how much should I have lefL 

13. A owes B £100 : what will remain due after he has 
paid him 3s. e^d. Ana. £99 16«. 5^. 

14. A farmer raised 136 bushels of wheat; if he sells 
40to. %pk, 7qt IpLj how much will he have left. 

15. From l74hM. lOgal, Iqt Ipt, of beer, take SQhM. 
l7gaL 2qt. Ipt. Ans, Slhhd. 46gal Sqt. 

16. A farmer had 576^. Ipk, 2qL of wheat, he sold 
189^. 2pk, Sqt. Ipt. : how much remained unsold ? 

17. What is the difference of time between 31j^. 
lOmo. 2wk. Ada. 7hr. 24fn. 495ec., and lOyr. lOmo. 2wk, 
2da. 7hr. 59m. I4sec. ? 

Ans. 5lyr. Ida, 2Shr. 25m. 36sec. 

18. There are two men, the oldest is Slyr. 6mo. Swk. 
lda.2lhr. IQsec. ; the youngest 29^. lOmo. 2iDk, 4da. I6hr. 
34m. 45«ec. : what is the difierence of their ages ? 

19. A merchant bought 17ctf^/. 2qr. I4lb. of sugar, of 
which he sold at one time 3cv>t, 2qr. 20 Z5. ; at another 
6cf0f. 1^. 5^.: how much remained unsold ? 

Am. 7cwt. 2qr. I7lb. 

20. A merchant had six debtors, who together owed 
him J62917 lOs. 6(2.; five of them owed him ;£1675 I3s. 
9d. : what did the sixth owe ? 

21. Bought l2ctDt. 3qr. 27lb. of pork, and sold at one 
time 4cio^ 26/^.; at another Sctot. 3^r.; at another 2cwL 
lZ3.:.what remained on hand ? Ans. Sctot. 

22. Bought a hogshead of molasses, and sold at one 
time lO^aZ. 3qt. Ipt. 2gL\ at another 12^a/. 3^^ Ipt. Sgi.; 
at another 15^al. 3^^. Ipt. 2gL: how much remains 
unsold? 

23. Bought a piece of cloth containing lA5yd. 3^., and 
sold 96yd. 2qr. 3na. : how much remained ? 

Arts. bOyd. Ina. 

24. A merchant has JS375 lOs: if he takes £122 Us 
Bd to pay for goods, how much will he have left ? 

25. A merchant bought 375 T. 15cto^ Sqr. I9lh. 7az, 
I2dr. of sugar, and sold 205 T. 17ciot 1^. 27lb. 9oz, Ibdr. : 
how much remained on hand ? 

Ans. 169 r. IScvft. Iqr. I9lb. iioz. I3dr. 
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MULTIPLICATION OF IXENQMIN ATE NUMBERS 

1. If one share in a certain stock be valued at dS13 Ss 
9^, what is the value of d6 shares ? 

J^ns. £1290 4s Od. 

2. If one spoon weigh 3oz. 6pwt. 15^r., what is the 
weight of 120 spoons ? 

3. If a man travel 24mi. Ifitr, 4rd. iii one day, how far 
will he go in one month of 30 days ? 

^ns. 746mi. 6fur. Ord. 

4. If the earth revolve 0^ 15' of space per minute of 
time, how far does it revolve per hour ? 

5. If a man be 2da. 5Ar. 17mtn. Idnc. in walking one 
degree, how long would it take him to walk fonpd th« 
earth, allowing 365^ days to a year ? 

Ans. 2yr, QSda, I9hr. 64min, 

6. If a man drink Bgal. Iqt, Ipt. of wine in a week, how 
much will he drink in 52 weeks ? 

7. A bond was given 21st of May, 1825, and was taken 
up the 12th of March, 1831 : what will be the product, if 
the time which elapsed from the date of the bond till the day 
it was taken up be multiplied by 3 ? jSns. 17 yr,^mo. dda. 

8. Bought 90 hogsheads of sugar, each weighing l2etot, 
2gr, lllb.: what was the weight bf the whole ? 

9. What IS the cost of 18 sheep at bs 9^d. apiece? 

Mns,£5 4sSd, 

10. If onti hat cost lU 6<2, wfiat will 22 hats cost? 

11. What is the weight of 1 dozen silver spoons, each 
weighing Sox, Qpwt, Ans^Blbi 3&z, I2puft, 

12. What is the weight of 7 tierces of rice, each weigh- 
ing 5cwi, 2qr, IBlb, 

13. Bought 4 packages of medicine, each eontainisg 
^ ^ ^5 19 ^^gr-: what is the weight of all ? 

^ft«. 13]b7g 2sl^4gr 

14. How far will H man travel in 5 days at the rate q( 
t4mi, 4fur. 4rd. per day ? 

15. Hoiir niueK moVaa^ea \a eotiVunfid in 25U^, each 
Ao^head having 61 gal. \qt. Ipt.^ 
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16. WUUauM 4r Lowry^ 

Bought of Mfred BoUnmm, 

8 d 

90 Tarda of bToadclothy at 8 A per yard, 

100 " ** M - at 10 6 

112 Yards of satinet, • at 3 7J 

126 u w tt . at 12 U' 

144 44 *c tt . at 19 11 

162 « ** ** - at 9 3 

70 Yards of bombazine, at 19 7| 

198 Yards of Italian silk, ' ai 16 o| 

182 a ** w - at 8 11 

66 " > .« -. at 16 11| 

Ans. JE762 14* lid. 

Received pa^tment, • . AJfred Robinson, 

per John JHchoU. 

17. Mr. William Sampson^ 



Bought of John Strong. 



92 Ivory combs, - - - 
94 Pounds of col. thread, 

102 Yards of durant, - - 

104 Silk vests, - . . - 

106 Leghorns, - - - . 

114 Pair of nankin, * - 
116 Pounds of white thread. 




Total Cost ^€257 17* 9d. 



18. How many yards of cloth in 36 pieces, each piece 
containing 25^(Z. 3^. ? 

19. How much land is there in 9 fields, each field con- 
taining nJl. 2R. 25P. ? 

Jbii. 113^. BR. 26P. 

20. How many yards in 9 pieces, each 2dyd. 2qr. Bna. 

21. If a vessel sails 5L. 2mt. Bfur. SQrd. in one week, 
how fiir will it sail in 8 weeks ? 

22. A fanner has 18 lots^ and eac\k \o\ ^o^o^ausA ^•^^ 
C<£ tiJ*. : how many acres does Vie onvtlI 

14 
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23. Tliere are three men whose mutual ages are 14 
times 20yr. 5mo. 3ioA:» 6da, : what is the sum of their 
ages ? Jlns. 286yr. 5ifio. 2wk. 

24. Bought 90 hhd, of sugar, each weighing I2ewi. 2qr» 
I4lh, : what is the weight of the whole ? 

25. If a vessel sail 49mi. 6/tir. Srd. in one day, how 
fiur will she sail in one mouth of 80 days ? 

Arut. l49Smi.2jur. 

26. Suppose each of 50 fiutners to raise 125^ %pk. 
dqt. of grain : how much do they all raise ? 

27. If one spoon weigh 3os. 6pwL I6gr.j what is the 
weight of 240 spoons ? Ans. 66lb. 7oz. lOpwt. 

28. If one man receive Syd. Iqr, Ina. of cloth, how 
many 3rards will 1 1 men receive ? 

29. If a steamhoat in crossing the Atlantic goes 211flii 
4jur. BZrd, a day, how hr will she go in 15 days ? 

^ns. SiI74 mUes, 

DIVISION OF DENOMINATE NUMBERS. 

1. If 62 yards of velvet cost >S2 18« 8<2, what will oae 
yard cost? ^Ans, lid, IM/or* 

2. If 92 yards of broadcloth cost £71 I4s Od, what is 
the value of 1 yard ? 

3. If 90 hogsheads of sugar weigh 56 T. 13eii^. 3^. 
lOZ^., what is the weight of 1 hogshead? 

^ma. I2ctct %qr. lllk 

4. When 192 shares of a certain stock are valued at 
£1290 4s 0(2, what would be the cost of 1 share ? 

5. If the earth revolve 15^ on its axis in 1 hour, how 
far does it revolve in 1 minute ? Am, ISI. 

6. If 106 tons Of kon cost £1001 0« 7d, what is the 
value of 1 ton ? 

7. If 57 gallons of wine cost J^3 1 Is b\d^ what is the 
cost of one gallon ? Am. Ss. Z\d. 

8. If 59 casks contain ^hhd, 63gaL 2qU Ipi, of wine, 
what are the contents of one cask ? 

9. When l7^gaL 2qt. of beer are drank in 52 weeks, 
how much is consumed in one week ? 

^/bu. Zgal. IqL IpL 
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10. A rich man divided 1685tt. Ipk, 6qL among 35 poor 
men : how much did each receive ? 

11. Suppose a man had 98lb. 2oz. Idpwt bgr, of sihrev, 
how much would he give 1 man if he gave an equal 
amount to 7 men ? ^ns. I4lb, SpwL llgr, 

12. Divide 9hhd. 28gal 2qL by 12. 

13. What will be the share of one man, if 810 T. 11 cw^ 
20lb, lOox. II dr. be divided equally among 346 men ? 

^n8.2T. 6cwL Bqr. Ulh, Soz. 12 dr. 

14. What will be the quotient of 65^. IpL 3qt. divided 
by 12? 

15. Sold 9lh. of indigo for £lt) IBs Sd,: how much was 
it a pound ? Ans. £t 9s 2^<f. 

10. I gave £8 6s 2d 2far, for 10 dozen of combs: how 
much did i pay for 1 dozen ? 

17. If 1 pay jS12 lis 6d d/ar. for 35 bushels of wheat, 
how much is it per bushel ? Ans, 7s 3d Ifar. 

18. If a merchant pays ^23 I2s M for 84 yards of 
doth : how much did he pay a yard ? 

10. Suppose a man has 240mi. 6Jur. B6rd. to travel in 
12 days : how far will that be in a day ? 

Ans. 20ml 4fur. 23rd. 

20. Suppose the distance from New-York to Bristol, 
England, to be 3176 miles, and a steamship to complete 
the passage in 15 days: how far will she sail in one day 
at this rate ? 

21. If a steamboat should go 224 miles a day, how long 
would it take her to go to China, it being about 12000 
miles? Ans. 53(2a. I3hr. 42m. 5lsee. 

22. How long would it take a balloon to go from the 
earth to the moon, allowing the distance to be about 
240000 miles : the balloon ascending 34 miles per 
hour ? 

23. If a vessel sail 25'' 42' 40'' in 10 days, how far wjll 
she sail in one day ? Ans. 2^ 34' 16." 

24. If you pay £56 8s for 96 yards of cloth, how much 
do you pay a yard ? 

25. If one man can lift 201/5. l2oz.: how much can a 
boy lift, if a man lift 8 tiroes as much as the boy ? 

jf Its. 2526 . %<n.. %\|(ifli. 
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26. Divide a leap year into 102 eqiial fMuts. 

27. Divide a common year into 102 equal parts, 

28. U 15 loads of hay contain 35 T. iwt^ what is th« 
weight of each load ? 

29. Divide 371^ Ipk, cf wheat equally among 270 
men : what will each receive ? Jim' Iht- IpL iqt. 



FRACTIONS. 

RfeDUGTION OF FR4€TI0NS. 



1. Reduce ^ to its lowest terms, .^fU. .. . j. 

2. Reduce ^| ^ | to its lowest terms. 

8. Reduce f|^ to its lowest terms. Ans, ^' 

4. Reduce y^^ to its lowest terms. 

5. Reduce j^f to its lowest terms. Jhu. f* 

6. Reduce ^^ to its lowest terms. 

^ 7. Reduce H^ to its lowest terms. Jlns. ^ 

8. Reduce 45|- to its equivalent improper fraction. 

9. Reduce 1%^ to an improper fraction. Mis, ^^. 

10. Reduce 149^^ to an improper fraction. 

11. Reduce ^^^^ to a whole or mixed number. 

Arts. 653^. 

12. In 5i|«4 of pounds of sugar: how many pounds? 

13* In ^1^^ of hhd. of wine : how many hhd. ? 

Ans.ei^^ihd. 

14. In ^^ bushels of wheat : how many busheld ? 

15. Reduce J of f of J^ of |^ of J to a simple fraction. 

16. In ^ of ^ o{\ of 21 dollars: how many dollars? 

17. Reduce J qf J of | of f of | of *^ to a simple frac- 
tion. Ans. 6f 

18. I bought ^ of } of a ship: what part did I l^uy ? 

19. Sold. I of ^ of 265 of yards of cloth : how ipany 
dd I sell ? Ans. 131^. 
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20. In ^ of 15| of &^ of 100 hogsheiads of sugar: 
how many hogsheads ? 

21. Reduee f^ 7, B and 5^ to a common den<Hnmator. 

22. What is the least common denominator of |, |^ ^, 

23. What is the common denominator of f , f^ and 1*2^? 

/9m« 51 60 888 

24. Reduce |, f and f of }^ to a common denominator. 

25. What is the common denominator of ^ of f of 2, 
} of I of 8J, and f of 9J ? ^ ^ns, f§, W. VV. 

26. What is the common denominator of J of 2 of J of 

3 of ^ of 4, ^ of 5 of I of 64 of ^ of 8, and f of 2^ of 3) 
of^? 

TO REDUCE FRACTIONS 

FROM A LOWEH DENOMINATION TO A HIGHER. 

1. Reduce | of a pound to the fraction of a cwL 

2. If you study Arithmetic t^ part of an hour : what 
part is it of a week ? 

3. Bought f of a pint of filberts : what part of a hoffs-> 
head? ^Ans. ^« 

4. What part. of a mile is 5^ furlongs ? 

5. Bought |Z&. of. cloves : what part of a ton ? 

6. If a fly steps ^ of a barley corn, what part is it of a 
league? 

7. If a stone covers J of a liquare inch of land, what 
part of an acre does it occupy ? ^ns. ysif^gtwS' 

8. Bought •} of 3 pounds of raisins, what part of a ctoL ? 

9. What part of a barrel is ^ of 5^ of 6^ of a pint? 

' 10. What part of a year is ^ of ^ of 2^ of 3J of an 
hour? 

11. What 18 ^ of 2|- of 400 bushels of wheat? 

An8. 460f bushih. 
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TO REDUCE FBACTIOKS 

TO 1HTBGKR8 OF LOWKR DBirOMINATIONS. 

1. Redaoe j. of a ewL of sugar to the lower denomina- 
tioDfl. dtfiu. 3^. Zlb. loz, l^dT. 

2. I bought f^ of a hhd, of wine : how many gallons did 
I buy? 

3. Reduce ^f^ of a pound of laudanum to the lower 
denominations. Jtns, 2^. 3^. 

4. What is the value of ^ of an acre ? ^ 

5. A goldsmith received |- of a pound of gold : what is 
the value? Ans. 13oz. I4pvft, 6^gr, 

6. What is the value of f of a chaldron of cqal ? 

7. What is the value of ^ of a yard ? 

wff». 2ft. Bin. l^, 

8. A man travelled f of a mile : how many furlongs? 

9. Reduce -j^ of a day to the lower denominations. 

Jins. l^hr. 55fii. 23itee. 

TO REDUCE FRACTIONS 

FROM A HIGHER TO A LOWER DENOMINATION. 

1. What is the value in grains of f^^f^ pounds Troy? 

Jins. llgr» 

2. What part of an inch is j^ of an £11 English ? 

3. What part of a quart is j\^ of a tun ? Jln». lf^<. 

4. What is the value m gills of | of 1^ of 2f of a AAd? 

TO REDUCE 

A DENOMINATE NUMBBft tO A FRACTION OF A^ GIVKK 

DENOMINATION. 

1. What part of a ton is IScwt. 3qr. 20lb. ? Ans. |f 

2. What part o{4cwt. Iqr, 242^. is dcti^. Sqr. I7lh.} 

3. What part of a pound Troy is lOoz. IZpwL Bgr,} 

Ans, } 

4. What part of a cord is 19 ft. 1196^^iii. ? 

5. What part of a m\ke ia \^jur- ^Xxai, V^^i. lOtn. 



BXAMPUSB m FRAGTIONB. 311 



ADDITION OF VULGAR FRACTIONS. 

1. I bought 22^ bushels of wheat at one time, 19^ at 
another, and 33f at another : how much did I buy in sdl ? 

Ans. 75fjf Jm. 

2. What id the sum of 26§, 18f, 19|, 13J, and ^? 

8. A farmer owns three forms ; the first contains 471^ 
acres, the second 714^, and the third 181f : how many 
aipres in all? Am, 1368|^ acres. 

4. Bought ^ of 3^ of ^cwU of sugar at one time ;. at 
another, 4 of 5^ of 6cto^.; at another, \ of ^ of %cwt'. 
how much did I buy ? 

5. What is the value of -f of a ton, and ^ of a cwt ? 

Ans, \2cwt, \qr. Slh. 12^^. 

6. How &r is I of a mile and -^q of a furlong ? 

7. A man travelled 28f miles the first day, 33^ the 
second day, and 29^ miles the third day : how far did he 
travel in all ? Ans. 90mL 4fur, 15r(f, 3ft. ll^in. 

8. Add 5f days and 52^ minutes together, and give 
the whole time. 

0. How many raisins are there in 4^t, S^lb, and 
3^V»? Ans. 2qr. I7lb. iox. 3f^r. 

10. Find the value of ^ of a year, ^ of a day, | of } of 
an hour, and |^ of -£ of a minute. 

11. Bought 3 pieces of cloth; the first contained 4 of 
3 of ^ off yards ; the second :J^ of ^ of 5 ; and the third | 
of f of ^ : what did they all contain ? 

Ans. 2yL 2qr. i^Tia. 

12. Add together |, f, 13 and 18^. ' 

13. Add together ^,y, 1 and ^ • / ^ns. 4Jf J. 

14. Add together 38f , 13^ and 9|. 

15. Add together 6}, 13f, 17^ and 132|. 

Ans. 169^. 

16. Add together } of a week, ^ of a day, and one' 
hour. 

17. Add together l^ewt. 17}/^. and 7f<n. 

Ans. I cwt. Iqr. 6lb. %fgOti. 
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SUBTRACTION OF VULGAR FRACTIONS. 

1. From f of an ounce take { of pwL 

Ans, 6pwt. 15^. 

2. Take | of a day and ^ of } of } of an hour from ^ 
weeks. 

3. A man encaged to work 41 days, but was absent by 
mdisposition 6^ days : how many days did he worJL ? 

Atis. 34^^daf$. 

4. What remains of a hogshead of vinegar if |> of it hai 
leaked out ? 

5. A man has travelled 4m. Ifur. 24rd: how mnt\k 
fisurthei* must he go in order to make 6 miles ? 

Jlns» Iffti. 6/ur. IM. 

6. From 1 take ^. 

7. From 9 take 1^. Jins. 1\. 

8. From |^ of a degree take f of a mile. 

9. Take ^ a square foot from ^ of an acre. 

Ans, llJ. l9P.Qyd.4ji 

10. A man sold |^ of a house to one man, A to another, 
and ^ to another : what part did he still o wn r 

11. One man bought J of -tcivt, of iron, another § of 

^cwt.: how much did one buy more than the other? 

Ans. 3 Jf^ dram. 

12. From J of 12, take jf of J. 

13. From f of 1^ of 7, take | of f Ans. 4^ 

14. From 75^^, take i of 3f 

15. From 1^ of a jS take f of a shilling. 

Ans. £1 9s U. 

16. From 1^02;. take ^pwt 

17. From S^ctot take 4^lh. 

Ans. 8cwt Sqr. lib. 1 qz. 9|ir. 

18. From 3JZJ.Troy weight, take \oz. 

19. What is the difiGsreiice \^eX\9«e;ii \\ t<>^ t)&^ \ ^C tn 
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MULTIPLICATION OF VULGAR TRACTIONS. 

1. Multiply I bushels by f of 7. ^n«. d\^ hu. 

2. A man bought f of f of a ship : what part did he 
buy ? 

3. How much is ^ of 2^ times 8 dollars ? ^ns. 3^. 

4. How far will a man travel in 17^ hours if he goes 
at the rate of 9f miles an hour ? 

5. How many miles are ^ of -7 miles, multiplied by ]-} 
of 87^. dns. 40^mi. 

6. What will 29f tons of gravel cost at 1| dollar a ton ? 

7. I own ^ of a ship, and sell ^ of j of my share : 
what part is it of the whole ? Ans,-^, 

8. What will 23| pounds of lead cost at ^ dollar a 
pound ? 

9. What will j- cords of wood cost at 5| dollar a cord ? 

10. A merchant sold 97^ hogsheads of vinegar for 17| 
dollars a hogshead : what did it come to ? 

11. Sold I of 9\cwU of sugar for } of 17 dollars a cwt, : 
what did it come to ? Ans. $78|. 

12. Sold I of I of 2^lb. of rice for \ of 2} of 10} 
cents a pound : wnat did it come to ? 

DIVISION OF VULGAR FRACTIONS. 

1. If I pay 1^ dollar a pound for tea, how many pounds 
«an I hav« for 4284 dollars ? Ans. 48952^. 

2. Bought flour at 7f dollars a barrel, and laid out 129 
dc^lars for the article : how many barrels did 1 buy ? 

3. Paid 666§ cents for marbles at six cents apiece : how 
nany did I buy? Ans, 111}. 

4. If raisins are 28^ cents a pound, how much can I 
have for 17^ cents ? 

5. How many barrels of flour can I buy for 161 A dol* 
lars if I pay 14| dollars a barrel ? Ans. UttIt^^* 

6. Divide 5205|^ dollars among f of 91 persons: what 
will each have ? 

14* 
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7. At 27 doUai^ an acre, how much land can I buy for 
1^ of a dollar ? Jtns. *4^^cre. « 

8. How many apples can I buy for 2|^ of ^ (^ 2 cents, 
if I fay ^ of 2f of ^ cents apiece r 

9. Bought {^ of a lot of Itod for 5040 dollars, and having 
sold f of what was bought, I gave f of the remainder to a 
charitable society, and divided the residue among 9 poor 
persons : what was the share of each ? ^na. 27^, 

10. Of an estate valued 15000 dollars, the widow has 
J^, the oldest son f of remaindei*, and the residue was di- 
vided among 9 children : what was the share of each of 
the 9 children ? 

11. If 18 dollars wUl buy 650^ acres of land, how 
much will one dollar buy ? . ^tu, 35^. 

12. How much sugar can I buy- for -^ of 15 cents, if I 
pojr •^ of 22 cents a pound ? 



DECIMAL FRACTIONS. 
ADDITION OF DECIMAL FRACTIONS. 

1. What is ihe amount of 27, 14, 49, 126^ 999, ,469, 
and ,2614 ? An8. 1215,7304. 

2. Add 15, 100, 67, 1, 5, 33, ,467 and 24,6 together. 

3. What is the sum of 99, 99, 31, ,25 60^102 ,29 
100,347? wdss. 389,989. 

4. if you sell one piece of cloth for 94,25 ; another for 
$5,075; and another for $7,0025 : how much do you get 
for all? 

5.. What iff the amount of $151,7, $70,602, 4^4,06, and 
$807 2669? w«n«. $1033,6279. 

6. 4 man received at one time $13,25; at anelher 
$8,4 , ,at another $23,051 ; at another $6 ; and at another 
$0,75 : how much did he receive in all ? 

7i Add together ,7509 ,0074,1 60,8408 and ,6109. 

Jin$. 71>2I 
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8; Fiitd^e ram of twentf-five hundredths) three hun- 
dred and sixty-five thousandths, six-tenths, and nine mii- 
iionths. 

9. What> is the sivn of twenty-three millions and ten, 
one thousand, four hundred thousandths, twenty-seven, 
and nineteen millionths, seven, and five-tenths ^ 

Jins. 23001044,600059. 

SUBTRACTION OF DECIMAL FRACTIONS. 

i. From thirty-five thousands, take thirty-five thou- 
sandths, ^ns. 34999,965. 

2. What is the difference between 4262,0246 and 
23,41653? 

3. From 346,523120 take 219,691245043. 

Ans. 126,831874057. 

4. From 64,075 take ,195326. 

5. What is the difiference between 107, and ,0007? 

Ans. 106,9993. 

6. What is the difference between 1,5 and ,3785 ? 

7. From 96,71 take 96,709. Ans^ ,001. 

8. From forty-three, and seventy-five thousandths, take 
eight, and twenty-three millionths. 

MULTIPLICATION OF DECIMAL FRACTIONS. 

1. What will 6,29 weeks board come to at 2,75 dol- 
lars a week? Aru. |tl7,2975. 

2. What will 61 pounds of sugar come to at $0,234 
dollars per pound ? 

3. if 12,836 dollars are paid for one barrel of fiour, what 
will ,354 barrels cost? Ans. $4,543944. 

4. What is the content of a board, ,06 feet long and ,06 
wide? 

5. Multiply 49000, by ^0049. Ans. 240,1. 
0. Bought ,1234 oranges for 4,6 cents apiece: how 

much did they cost ? 

7. What will 376,6 pounds of coffee cost at ,125 dol- 
lan per pound ? Aru. $46.ji&> 
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8. If I buy 36^51 poimdB oMndigo at 90,029, what 
will it come to? 

9. Multiply 89,3421001 cents by ,0000028. 

A^. ,00025015788028. 

10. Multiply 341,45 dollars by ,007. 

11. What is the content of a lot which is ,004 miles 
long and ,004 miles wide ? 

Jins. ,000016 9qt$are mUe$, 

12. Multiply ,007853 by ,035. 

13. What is the product of 26,000375 dollars multi- 
plied by ,00007 ? 

M$. ,00182002625. 



DIVB3I0N OF DECIMAL FRACTIONS. 



1. Divide ,6 dollars among 94 men. 

Ans. ,00638+. 

2. I gave 28 dollars to 267 persons: how much 
apiece ? 

3. Divide 6,35 by ,4^5. Jtns. 14,941+. 

4. Tell the quotient of 36,2678 dollars divided by 2,25. 

5. Divide a dollar into 12 parts. .^i^. $,083333+. 

6. I gave 21,75 dollars for 34,317 yards of cloth: 
how much a yard ? 

7. Divide ,25 of 3,26 into ,034 of 3,04 parts. 

Ans. 7^85+. 

8. How many times will ,35 of 35 be contained in 
,024 of 24 ? 

9. At ,75 dollars a bushel, how many bushels of rye 
can be bought for 141 dollars ? Ans. I88M1. 

10. Bought ,001 bushels of potatoes for ,20341 dollais 
a bushel, and paid in rye at ,00044 dollars a bushd: 
how much rye did it take ? 

11. Bought 53,1 yards of cloth for 2 doUara: how 
miich^ was it a yard ? «dfu. 0,037+. 

12. Divide 125 by 1045. 

13. Divide one millionth by one billionth. 

Ans. one thousand 
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REDUCTION OF VULGAR FRACTIONS TO DECIMALS. 



1. Reduce ^ to decimals. 

2. Reduce -^ to decimals. 

3. Reduce -^^ to decimals. 

4. Reduce y^ to decimals. 

5. Reduce ^^^to decimals. 

6. Reduce y^^ to decimals. 

7. Reduce y^f^ to decimals. 

8. Reduce jy/^ to decimals. 
9^ Reduce ^^^q^^ to decimals. 
107 Reduce yNts ^ decimals. 
11. Reduce adiiood ^^ decimals. 



Aru. 0,85. 

Ans. 

Ans. 0,136. 

Am* 

Ans. 0,2976. 

Ans. - 

w^i». 0,01171875. 

Ans. 

Ans. 0,0001. 



w97». 0,00000048828125. 
Ans. 

Ans. 0,88235+. 

Ans. 

w9i». 0,89473684+. 

Ans. 

Ans. 0,119519+. 



12. Reduce ^ to decimals. 

13. Reduce \^ to decimals. 

14. Reduce ^ to decimals. 

15. Reduce ^ to decimals. 

16. Reduce j^^ to decimals. 

17. Reduce -i^^ to decimals. 

18. What is the decimal value of } of f multiplied by { 
of 3^.? Ans. ,65714+. 

19. What is the value in decimals of 4 of f of {■ divided 
by i of J? 

20. A man owns l of a ship, he sells ^ of his share ; 
what part is that of me whole, expressed in decimals ? 

Ans. ,3181818+. 

21. Bouffht Wt of 87-^ bushels of wheat for -^ of 7 dol- 
lars a bushel: how much did it come to, expressed in 
decimals? 

22. If a man receive 4 of a dollar at one time, 7^ at 
another, and 8} at a third : how many in all, eiqpressed in 
decimals ? Ans. #17,05. 

23. What decimal ia equal to f of 18, and ^^ of \^ of 
7^, added together ? 
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24. lyhat decimal is equal to f of 5 taken from f of 8} ? 

Ans, 1,91666+. 

25. What decimal is equal to }}, f , ^ added together ? 

REDUCTION OF DENOMINATE DECIMALS. 

1. Reduce 2fi, 6tit. to the decimal of a 3rard. . 

Ans, ,833333+. 

2. Bought 7oz. \2pwt of silver: what part of a pound? 
. 3. Reduce 4^ months to the decimal of a year. 

Ans. ,375. 
4. Reduce 72 days to the decimal of a year of 365 
days. 
.5. Reduce £25 19« 5^ to the decimal of a pound. 

w3ns. ^625,972916+. 

6. Reduce 3^r. 2\lb. to the decimal of a cwL 

7. Reduce 5/ur. 36r(2. %yd, 2fU din, to the denomina- 
tion of a mile. Ans. ,739157m.+. 

8. Reduce 4ctDt. 2|^r. to the decimal of a ton ? 
9* Reduce Scwt. 7lb» Soz, to the decimal of a ton. 

w^TW. ,15334821 T.+. 
10. Reduce 17 hr. 6m. 43«6c. to the decimal of a day. 

TO FIND THE VALUE OF A DECIMAL NUMBER. 

1. What is the value of ,86 of li cudL ? 

Ans, dqr. lUlb. 5oz. ldr.+, 

2. What is the value of ,8593 of a pound Troy ?- 

3. What is the value of ,142465 of a year of 365 days? 

Ans. 51,999725^0. 

4. What is the value of ,002084 of a pound Troy ? 

5. What is the value of ,367 of a year ? 

Ans. IBida. Ihr. 7m. 19^c. 

6. What is the value of ,7895 of a mile ? 

7. What is the value of ,375 of a yard ? 

Ans. Iqr. 2na. 

8. What is the value of ,08634 of a mile ? 

9. What is the value of ,0098 of a ton ? 

Ans. 2llb. 15oz. 3,712df. 

10. What is the value of ^^OM of sl day ? 



\ 
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FROMISCUOUS QUESTIONS. 

1. What ^ill ilf tons of hay cost at $17,37 a ton? 

Ans, J^201, 92626. 

2. What will I2gal 3qL IpL of wine cost at $0,28 a 
quart ? 

3. Bought a load of potash for $9,17) paying at the 
rate of $16 a ton: what was the weight of the potash ? 

Ans. llcwL Iqr, 23lb. 

4. What will 57^(2. 2qr. St^z. of cloth cost at $6,78 a 
yard? 

5. What will 7 A. 2iJ. 38P. of land cost at $64,50 per 
acre? Ans. $499,06876. 

6. Suppose a farmer had 4 granaries of rye, the first 
contained 4,67 bushels; the second 9,87; the third 10,01 ; 
and the fourth 11,0012; after using 18,0679 bushels he 
sold the remainder for $1,03 per bushel, and divided the 
money among nine persons : what did each receive ? 

7. What is the cost of 693 .yards of cloth, at $3,4776 
per yard. w^tw.* $2409,9076. 

8. What is the cost of 917 bushels of wheat at $1,125 
per bushel ? 

9. What is the cost of 328 yards of calico at $0,13^. 
per yard? w^tw. 43,733333+. 

10. Bought 17 bags of hops, each weighing iciat. 3qr. 
lib, at $5,85 per cwL : what was the whole cost ? 

1 1. A merchant sold 4 packages of cloth of the follow- 
ing number of yards, viz: the 1st contained 254 and 6 
thousandths yards; 2d, 12 and Otenthsyards; 3d, 8 and 2 
hundredths yards ; 4th9 190 and 9 nullionths yards: how 
much did he sell in all ? Ans, 454,626002t/(2. 

12. A merchant buys 3 parcels of .tobacco; the 1st 
contains 120 and two thousandths pounds ; the 2d, 78 and 
two ten thousandths pounds; the 3d, 52 and two tenth 
pounds : how much did he buy in all ? 

13. What is the sum of 60 dollars and nine hundredths, 
12 dollars and three tenths, 18 doHars and three thou- 
sandths, and 54 dollars and three hundredths ? 
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14. A puts in trade $1008,684; B puts in 9700,3930; 
C puts $200,22; D puts in $198,668; and £ puts in 
$18002,64 : what is the whole amount put in ? 

Jhis, 

15. B has $2808, A has $3 9 dimes and 3 mills : how 
much more money has B than A ? •Ans. 2804,097. 

16. A merchant buys 75 yards of cloth at $1,50 per 
yard : what is the entire cost ? ^ns. 

17. A farmer sells 26,24 cords of wood at $4,25 per 
cord, and 26 bushels of wheat at $1,06 per bushel ; he is 
to take in payment 26 yards of cloth at $4,07 per yard, 
and the remainder in cash : how much itioney did he re-' 
ceive ? ^ns. $33,26. 

18. If 24 men have each 678 dollars 3 dimes 8 cento 
and 6 mills, what is the total amount of their money? 

19. If one man can remove 11,82 cubic yards of earth 
in a day, how much could 38 remove ? ^ns, 449,16^d. 

20. What is the cost of 16,6 yards of cloth at $10,94 
per yard ? Ans. 

21. If a man earns 1 dollar 1 dime 1 cent and 1 inill per 
day, bow much will he earn in a year, if he do not work 
on Sundays ? Ans, $347,743. 

22. What will be the cost of seven hundred and GSty 
thousandths cords of wood, ai $4 per cord ? Ans. 

23. A person leaves an estate of $2946,388 to be 
equally divided among 12 persons: what is each one's 
sl^are? Ans. $245,532^ 



RULE OF THREE, 

AND PROMISCUOUS QUESTIONS. 

1. If 16 men perform a piece of work in 24 days, how 
many men would it require to perform tiie work in 12 
days ? Ans. 32 men, 

2. Supp*>se a cistern has two pipes, and that one can fill 
it in 8^ hours, ^he other in 4}: in what time can both fill 
htogeAeri 
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8. Tivo men and a boy were engaged to do a piece of 
work, one of the men could do it in 5 days, the other in 
8 days, and the boy could do it in 10 days: hoiv long 
would it take, the three together to do it ? Ans, 2^. 

4. If a man perform a journey in 22^ days, when the 
days are 12 hours long, how many days will it take him 
to perform the same journey when the days are 15 hours 
long? 

5. After laying out \ of my money, and ^ of the re- 
mainder) I had 72 guineas left : how much had I at first ? 

Ans. 120 guineas. 

6. A reservoir has three pipes, the first can fill it in 
12 days, the second in 11 days, and the third can empty 
it in 14 days : in what time will it be filled if they are all 
running together ? 

7. If the freight of 40 tierces of sugar, each weighing 
Z\cwi.^ 150 miles, cost $42, what must be p^id for the 
freight of \Ohhd. of sugar, each weighing \2cwU 50 
miles? Ans, $12. 

8. If a family of 14 persons spend $1120 in 8 months, 
how much will 9 of the same family spend in 5 months ? 

9. The quick step in marching is 2 paces per second, 
at 28 inches each : at what rate is that per hour, and how 
long will a troop be in reaching a place 20 ipiles distant, 
allowing a halt of half an hour for refreshment ? 

j% C rale 3^ miles per hour ; 
* \ time 6Ar. 47m. 8^ec. 

10. Two persons A and 6 are on the opposite sides of 
a wood which is 536 yards in circumference ; they begin 
to travel in the same .direction at the same moment ; A 
goes at the rate of 1 1 yards per minute, and B at the rate 
of 34 yards in 3 minutes : the question is, how many 
times the quicker one must go round the wood before he 
overtakes the slower ? 

11. In the latitude of London, the distance round the 
earth measured on the parallel of latitude, is about 15550 
miles. Now as the earth turns round in 23 hours 56 min- 
utes, at what rate per hour does the city of London move 
from west to east ? Ans. 649^^^ miles per hour. 
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12. A &tber left his son a fcvtone, \ of which he nn 
through in 8 months; | of the remainder lasted him 12 
months longer, when he had barely £820 left: < what sum 
did his fiither leave hmi ? 

13. There are 1000 men^ besieged in a town with pro- 
visions for 5 weeks, allowing each man 16 ounces a day. 
If they are reinforced by 500 more and no relief can be 
offered till the end of 8 weeks, how many ounces must be 
given daily to each man ? Ans^ Q^ox. 

14. A father divided ^ of his estate to one son, and 
Jg of the remainder to another, leaving the remainder to 
his widow. The difference of Uie childrens' legacies was 
£514 6^ Bd: what was the widow's portion? 

15. Two persons, A and 6, depart at the same time, 
the one from Boston and the other from Hartford, distant 
about 100 miles. After 7 hours they meet on the road, 
when it appears that A had rode 1^ miles per hour faster 
than B : at what rate per hour did each traveller ride ? 

Ans, A 7|f , B 6^ miles per hour. 

16. What will be the cost of a piece of silver weighing 
79Z3. 5oz. IbptDL at bs 9d per ounce ? 

17. If the penny loaf weighs 8 ounces when the bushel 
of wheat cost 78 3(2, what ought it to weigh when the 
wheat is 8s id per bushel ? Jlns, 6o2. I5^^(2r. 

18. If one acre of land costs £1 It 8c2., what will be 
the cost of 173^9. 2/2. 14P. at the same rate ? 

10. A gentleman's estate is worth J62107 12« a year* 
what ma/ he spend per day and y?t save ^-500 per 
annum? Ans. £4 8s l^d. 

20. Four thousand soldiers were supplied with bread 
for 24 weeks, each man to receive I4az, per day; but by 
some accident 210 barrels containing 2002^. each were 
spoiled : what must each man receive in order that the 
remainder may last the same time ? 

21. Let us suppose the 4000 soldiers having one-foui^ 
teenth of their bread spoiled, to be put on an allowance of 
13oz. of bread per day for 24 weeks : required the wei^t 
of their bread, good and spoiled, and the amount spoilra ? 

a { whole toeighi 588000i^.; 
"^^^ {^failed 4&000lb. 
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83. Suppose 4006 soldiers after losing 210 barrels of 
bread, each containing 200 Z^., were to subsist on . ISoz. a 
day for 24 weeks ; had none been lost they might have 
received l4oz, a day : what was the whole weight, and 
how much did they receive ? 

23. Let lis now suppose 4000 soldiers to lose one 
fourteenth of their bread,' then to receive ISoz, per day 
for 24 weeks : what was the whole weighs of their bread 
including the lost, and how mpch would each have re- 
ceived per day had none been spoiled ? 

C whole weight 588000Z3; 

Ans.} less 42000/3. 

( 14oz. per day had none been lost. 

24. A certain amount of provisions will subsist an 
army of 3000 men for 30 days : if the army be increased 
by 2000, how long would the same provisions subsist it ? 

25. A merchant bought 42 pieces of cloth, each con* 
taining 20 yards, for which he paid $2520 : he sold the 
cloth at $3 per yard, did he make or lose by the bargain ? 

Ans, He neither made nor lost, 

26. If 18 men can build 72 rods of wall in 4 days, how 
many rods will 38 build in 22 days ? 

27. If 8 barrels of flour will supply 240 men for 6 days, 
how long will 14 barrels supply 126 men ? Ans. 20da, 

28. The sum of $2500 is to be divided between two 
brothers, so that for every dollar received by the younger 
the older was to receive $4 : how much did each receive ? 

29. If ^ of a pole stands in the mud, 1 foot in the water, 
and f in the air, or above the water, what is the length of 
the pole? 

30. if 50 persons consume 600 bushels of wheat in 1 
year^ how much will 278 persons consume in 7 years ? 



PRACTICE. 

1. What will be the cost of 752 yards of cloth at $4 
per yard? 

2. What will be the cost of 392 yards of cotton at 1« 6(2 
per yard ? Ans, JS29 8«. 
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3. ^at will be Hie cost oi 2S^ yards of broadcloth at 
£1 48 6d per yard ? 

4 What will be the cost of 2000 quilla at | cent per 
quill? ^ns. $10. 

5. What will be the cost of 1800, lead pencils at 3 cents 
apiece ? 

6. What will 14 Ell English '2 nails of broadcloth cost 
at £2 Ss Sd per yard ? Ans. £38 9s 7^d. 

7. What will Slct^^ Iqr. Qlb, of. sugar cost at Is per 
pound ? 

8. What will 102 acres of land come to, at £6 4s 4d 
per acre ? Am. £634 2s. 

9. What will be the cost of 19^a7. Iqt. 2gi. of wine at 
fis 4d per quart ? 

10. What will be the cost of 72 dozen of eggs htlsSd 
per dozen ? Ans, £4 Ids 

11. What will 393 pound of cheese come to, at Is 2d 
per pound ? 

12. What will be the cost of 28^ yards of cloth, at $9^ 
per yard? Ans. 270,75. 

13. What will 288 pounds of rice come to, at 3^d per 
pound ? 

14. What will be the cost of 924 yards of linen at 75 
cents per yard ? Ans. #693 

15. What will 154^ tons of hay come to, at (12 per 
ton? 

16. What will be the cost of 876 bushels of apples, at 
3 Ij^ cents per bushel? w^tw. 273,75. 

17. What is the cost of 280 yards of tape, at 2^ cents 
per yard ? 

18. What is the cost of 40 pounds of soap, at 6| cents 
per pound ? Jtns. 2,70. 

19. What will be the cost of 2hhd. bgal. Sqt. 2gi. of 
molasses, at 12^ cents per quart? 

20. What will be the cost of 55^. Spk. 5qt. of wheat, 
at lOs 2d Sfar per bushel ? Ans. £28 lis lOd Ifjd. 

21. What is the value of 3096 yards of tape, at 2}(l 
per yard ? Ans. £29 Os 6d. 

22. What is the cost of 7422 pounds of sugur, at 15^ 
per pound? 
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SIMPLE INTEREST. 

1. What is the interest, at 6 per cent, on $178,50 for 
50 years ? Ans. 535,50. 

2. What is the amount of $1433,14 after bearing inter- 
est for 8 years, at 6 per cent ? 

3. What is the interest on $957,08 for 12 years, at 3^ 
per cent? Jns. 401,97 3+. 

4. What k the interest on $750,90 for 84 months, at 7 
per cent ? 

5. What 10 the interest on $8099,74 for 48 months, at 5 
per cent per annum? Jlns. 1619,94 8. 

6. What is the interest pn $179,5Q for 60 months, at 6 
per cent per annum ? 

7. What is the interest on $37596,42 for 48 months, at 
6 per cent per annum ? ^flns. $9023,140+. 

8. What Is the interest on $7953,70 for 27 months, at 
6 per cent per annum ? 

9. What is the interest on $0,75 for 150 years, at 6 per 
oent per annum ? ^ns, 6,75. 

10. What is the amount of $63,50 for 200 years, at 6 
per cent per annum ? 

11. What is the interest on $1639,50 for 11 months, at 
6 per cent per annum ? Ans. $90,17 2+. 

12. What is the interest on $64,36 for 72 months, at 6 
per cent per annum ? 

13. What is the interest on $33,50 for 7 months and 17 
days, at 7 per cent per annum ? Ans, $1,47 8+. 

14. What is the interest on $102,34 for 9 months and 
29 days, at 4 per cent per annum ? 

15. What is the interest on $172 for 99 months and 19 
days, at 12^ per cent per annum ? Ans, $178,50+. 

16. What is the interest on $288 for 5 days, at 6 per 
oent per annum ? 

17. What ia the interest on $1613,80 for 1 year 10 
months and IQ days, at 6 per cent per annum ? 

Ans. $180,207+. 

18. What is the. interest^ on $400, for 10 years 3 months 
and 6 days, at 7 per cent per annum? Jittt, $287^46 6-V. 



{ 
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COMPOUND INTEREST. 

1. What will be the amount of d8550 lOs placed at cono- 
ponnd interest at 7 per cent for 3 years, the interest being 
added annually ? Ans. dS674 7s ^f- 

2^ If the population of a country be 2500000, and it in- 
ereases 25 per cent every 10 years, what will it amount to 
in 20 years ? 

3. What will a note of 9300 amount to in 2 years, 
compound interest at 6 per cent, the interest being added 
semi-annually ? AnSi $337,65 2+* 

4. What is the compound interest on $(137,25, for 5 
years at 5 per cent, the interest being added annually ? 

5. What will be the amount of $600 in 1^ years at 6 
per c«it, the interest being added quarterly ? 

Jlns. 656,06 5+. 



DISCOUNT. 



1. A note of $550,50 is due in 11 months, but the per- 
son to whom it is payable sells it with the 'discount off 
at 7 per cent : how much shall he receive ? 

Ana. 517,30 6+. 

2. How much ought Mr. Ready to pay in cash for his 
note of £18, due 15 months hence, it being discounted at 
6 per cent ? 

3. Mr. A gives his note to B for $240, one-half payable 
in 4 months and the other half in 8 mon&s : what is the 
present value of said note, discount at 5 per cent per 
annum? •/dfu'. 234,16 2 +. 

4. What is the present value of £275 payable as fol- 
lows : one-half in 8 months, one-third in 6 months, and 
the rest in 9 months : the discount being 6 per cent per 
annum ? 

5. Bought goods for J^50 ready money, and sold them 
for £300 payable by a note at 6 months : now if the note 
be discounted at 6 per cent per annum, will the purchaser 
make or lose ? Ans. makes £41 5^ 2|^-{-. 

6. What is the present value of $4000 payable in 9 
monthsy discount 4^ per cent pet worom^ 
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7. How much com must I carry to a miller that I ma][ 
receive a bushel of meal : he taking ^ for toll ? 

Ans, Ihu, 2^^L 

8. Mr. Johnson has a note against Mr. Williams for 
$715,50, dated August 17th, 1838, which becomes due 
January 11th, 1830 : what ready money must be paid for 
the note September 25th, 1838. 

9. C owes D $1728, to be paid October 27th, 1842 ; 
C wishes to pay on the 24th of August, 1838, to which 
D consents : how much ought D to receive, interest at 6 
percent? ./fiw. $1381,847+. 

10. What is the present value of a not^ of $1600, due 
4 years hence : the interest being computed at 5 per cent 
per annum ? 

11. A man having a horse for sale, offered it for $225 
cash in hand, or 230 at 9 months ; the buyer chose the 
latter : did the seller lose or make by his ofl^r, supposing 
mon^y to be worth 7 per cent ? 

JifiB. he last $6,47 3+. 



OOMMISSION AND BROKERAGE. 

1. My commission merchant sells goods to the amount 
of $1000, on which I allow him a commission of 2 per 
cent, and as he pays over before the money becomes due, 
I allow him 1^ per cent : how much am I to receive ? 

Ans. $965,30. 

2. My broker receives from me $2000 to be laid out in 
stocks : what will be the value of my stocks after allow- 
ing him 2^ per cent commission ? 

3. I sold $6910,80 worth of goods for a merchant at a 
commission of 2^ per cent : how much ought I to pay 
over to my principal ? Ans, $6738,03. 

4. 1 remitted to my agent $7380 to lay out in the pur- 
chase of iron. He takes 3^ per cent on the whole sum 
for his commission, and then buys' iron at 95 dollars par 
ton : how much does he purchase ? 
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PERCENTAGE. 

I 

The term per cent, means a hundredth part of the thing 
•poken of. The term is generally used to express the 
interest on money, but may also be employed to designate 
hundredth parts of other things. Thus, when we say 
twenty per cent of a bushel €£ wheat, we mean twenty 
hundredths, or one-fifth of it 

EXAMPLES. 

1. A has $426 deposited in the bank, and wishes to 
draw out 5 per cent of it: how much must he draw for? 

Aru. $21,30. 

2. A merchant has - 600 barrels of floui ; he shipped 
64 per cent of it and sold the remainder: how much did 
he sell ? 

3. A merchant bought 400 hogsheads of molasses. On 
getting it into his store, he fouud it short 3^ per cent: 
how many hogsheads w-ere wanting? ^ns. 14. 
' 4. Two ipen had each $240. One of them spends 14 
per cent, and the other 18^ per cent : how many dollars 
more did one spend than the other ? 

5. What is the difierence between &^ per cent of $400 
and 6^ per cent of $350 ? Ans. $0,75. 

6. A trader laid out $160 as follows : He pays 24 per 
cent of his money for broadcloths ; 30 per cent of what is 
left for linens ; 12 per cent of what is left for calicoes ; 
and then, 5 per cent of the residue for cottons : how much 
did he pay for cottons ? 

7. A man purchases 250 boxes of oranges and found 
that he had lost in bad ones 18 per cent : To how many 
full boxes were his good oranges equal ? Ans. 205. 

8. If I buy 805 gallons of molasses and lose 17 per 
cent by leakage, how much have 1 lefl ? 

To find the rate per cent. 

1. If I buy 6 hogsheads of molasses for $200 and sell 
ihem for $220^ what do 1 gain per cent oa. thp money 
expended? 
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It is plain that $20 is the amount made. What per 
snt is this of $200: that is, how many hundredths of 
200? If we add two ciphers and divide, the quotient 
ill express the hundredths: Thus, 

2000 ,^ 

lat is, 20 is ten per cent of 200. 
Hence, to determine the per cent which one number is 
' another, we have the following 

1. Bring the number to hundreds by annexing two ciphers 
' removing the decimal point two places to the right, 

U. Divide tJie number so formed by the sum on which 
e percentage is estimated : the quotient will express the 
zr cent. 

2. A man has $550 and purchases goods to the amount 
$82,75 : what per cent of his money does he expend? 

3. A merchant goes to New-York with $1500; he first 
ys o^t 20 per cent, after which he expends $660 : what 
;r cent was his last purchase of the money that remained 
ter his first? Afis, &6 per cent. 

4. Out of a cask containing 300 gallons, 60 gallons is 
awn : what per cent is this ? 

5. If I pKiy $698,33 for 3 hogsheads of molasses and 
11 it for $837,996, how much do I gain per cent on the 
oney laid out ? Jlns, 20 per cent, 

6. If I pay $698,33 for 3 hogsheads of sugar and sell 
em for $837,996, how much do I make per cent on the 
nount received ? 

7. A man gave his note for $240, and soon after made a 
lyment of $160: what per cent of the debt did he pay? 

Ans. 66} per cent. 

The per cent of loss or gain being given^ and the amount 
ceivedy to find the principal or cost, 

1. I sell a parcel of goods for $170, by which I lose 
3 per cent : what did they cost ? 
It is evident that the cost, less 15 per cent, that is, less 

15 
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15 hundrethfl of the cost, is equal to $170. Hence, S5 
hundredths of the cost is equal to $170; and conse- 
quently, the cost is equal to 

$170xl00-T-85s$200 cost 

Hence, to find the cost ivhen there is a loss, 

Multiply the amount received by 100 and divide the pro- 
duct by the difference between 100 and the per cent 

2. Sold a parcel of goods for $195,50, on which 1 
made 15 per cent : what did they cost me ? 

It is evident that the cost added to 15 hundredths of 
the cost, will be equal to what the goods brought, viz, 
$105,50. If we call the cost 1, then ^ of the cost, 
plus ^^ of the cost is equal to what they bring : That is 

j^ of coet»$195,50 ; 

or, cost equals $195,50 XlOO-f- 11 5s$170. 

Hence, to find the cost when there is a gain, 

Multiply the amount &y 100 and divide the product by 
100 plu9 the per cent, 

. 3. Sold cloth nt $1,25 per yard and lost 15 per cent: 
For what should 1 have sold it to gain 12 per cent ? 

JhM. $1,6470^S per yard, 

4. Sold cloth at $1,25 per jrard «»d lost 15 per cent: 
what per eent should I have gained* had I sold it 'at 
$1,6470)^ per yard? 

5. Sold cloth at $1,6470|^ per yard and gained 12 per 
cent: for what ought I U> nave sold it to lose 15 per 
cent? ttdjlt. $1,25 per yard. 



INSURANCE. 

1. What is the premium of insurance on $0870, at 14 
percent? ^ns. $1381,80. 

!2. A merchant wishes to insure oan a vessel and cargo 
at sea, valued at $28860 : what wUl be the premium ^ 
IJ per cent? 
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3. What is the premium oni^750 at l^ per cent ? 

Ans. $13,12^. 
4.. Wh^it is the premium of $8750 at 3^ per cent ? 

5. A merchant owns three-fourths of a ship valued at 
C24000, and insures his interest at 2^ per cent : what does 
he pay for his policy ? Ans. $450. 

6. A merchant learns that his vessel and cargo valued 
at 836000, have been injured to the amount of $12000; he 
e^cts an insurance on the remainder at 54 per cent : what 
premium does he pay ? 

7. What is the insurance on my house valued at 5000 
^t ^ per cent ? Ans, $12,50. 



BANKING. 



When a bank discounts a note, it ia customary to sub- 
tract from the face of the note the interest for the time 
which must elapse before the note becomes due ; and the 
difference between this sum and the face of the note, is 
what the bank credits as the value of the note. A person 
is not obliged to pay a note until three days after it falls 
due. These are called days of grace. The bank, that it 
may lose no interest, always charges interest for the days 
of grace. Thus, if a note is made payable in thirty days, 
a bank which discounts it will charge interest for thirty- 
three days. 

1. What is the bank discount of a note of $1000 payable 
in 60 days, at 6 per cent interest? Ans. $10,49 9+. 

2. A merchant sold a cargo of cotton for $7860 for 
which he receives a note at 6 months : how much money 
will he receive at a bank for this note, discounting it at 6 
per cent interest ? 

3. What is the bank discount on a note of $100 ]^ayable 
in 60 days, discounted at 6 per cent per annum ? 

Jins. $1,04 9+- 

4. A has a note against B for $1728, payable in three 
months ; he gets it discounted at 6 per cent interest : how 
much does he receive ? 
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LOSS AND GAIN. 

1. Jf I buy coffee at 16 cents and sell it at 20 cents: 
how much do I make per cent on the money paid ? 

Jins, 25 ptr cent. 

2. If I buy tea at 4s per pound and sell it at 4s 9^ per 
pound : how much should I gain on a purchase of ^100 ? 

3. A merchant bought 650 pounds of cheese at 10 cents 
per pound, and sold it at 12 cents per pound : how much 
did he gain on tlie whole, and how much per cent on the 
money laid out ? 

a {whole gain $13,00; 
' I gain 20 per cent, 

4. Bought cloth at $1,25 per yard, which proving bad, 
I wish to sell it at a loss of 18 per cent: how much must 
I ask per yard ? 

5. Bought 50 gallons of molasses at 75 cents a gallon, 
10 gallons of which leaked out. At what price per gallon 
must the remainder be sold that I may clear 10 per cent on 
the cost ? ^ns. $1,031^. 

6. Bought a cow for $30 cash, and sold her for $35 at 
a credit of 8 months : reckoning the interest at 6 per cent 
how much did I gain ? 

7. Bought 67 yards of cloth for $112, but 19 yards 
being spoiled, I am willing to lose 5 per cent : how much 
miist I sell it for per yard ? Ans, $2,2 16 J, 

8. Bought 67 yards of cloth for $112, but a number of 
yards being spoiled, I sell the remainder at $2,2 16| per 
yard, and lose 5 per cent : how many yards were spoiled ? 



FELLOWSHIP. 

1. A bankrupt is indebted $2729, viz: to A $500,37; 

to B $228; to C $1291,23; and to D $709,40; but his 

estate is only worth $2046,75. How much can he pay 

on the dollar, and how much will each creditor receive ? 

a ^75 cents on the dollar; A gets $375,27| ; 

•^^- I B $171 ; C $968,42^; and D $532,0a 
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2. A, B, and C send a ship to sea, which together with 
her cargo was' worth 815000. A and B owned each one- 
fiflh, and C the rest. They gained 81250 : how much did 
each pay towards the ship and cargo, and what did each 
receive of the profits ? 

3. A man bequeathed his estate to his four sons in the 
following manner, viz: to his first $5000 ; to his second 
•4500; to his third $4500; and to his fourth $4000. 
But on settling his estate it was found that after paying 
debts, charges, &c. only $12000 remained to be divided : 
how much must each receive ? 

a {Jirst son $3333,33^; second $3000; 
•^ ' • I third $3000 ; fourth $2606,66f . 

4. A widow and her two sons have a legacy of $1500, 
of which the widow is to have one-half and the son's each 
one-fourth. Now suppose the eldest son to relinquish 
his share, and the whole to be divided in the above pro- 
portions betWQ^en the mother and younger son, what will 
each receive ? 

5. Suppose premiums to the value of $12 are to be dis- 
tributed in a school in the following manner. The pre- 
miums are divided into three grades. The value of a 
premium of the first grade is twice thd value of bne of the 
second ; and the vahie of one of the second grade twice 
that of the third. Now there are 6 to receive premiums 
of the &rsi grade, 12 of the second, and 6 of the third: 
what will be the value of a single premium of each grade ? 

( lst^ad«$0,88|, 

Jins. { 2d '^ $0,444. 

<3d '^ $0,22|. 

6. Four traders form a company : A puts in $400 for 5 
months; B $600 for 7 months; C $960 for 8 months; 
D $1200 for months. In the course of trade they lost 
$750 : how much falls to the share of each ? 

7. A and B lay out certain sums in merchandise 
amounting to $320, of which A pays $180 and B $140;^ 
ihey gain by the jMirchase $64 : what is each 6ne's share ? 

Jns, A's $36; B's $28. 
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TAXING. 

A tax is a sum required to be paid to the government 
for its support. It is generally collected from each indi- 
vidual in proportion to his property. 

In some states, however, every white male citizen over 
the age of twenty-one years is required to pay a certain 
tax. This tax is called a poll tax; and each person sg 
taxed is called a poll. 

In assessing taxes, the first thing to be done is to 
make a complete inventory of all the property in the town 
on which the tax is to be, laid. If there is a poll tax, 
make a full list of the polls, and multiply the number by the 
tax on each poll, and subtract the product from the whole 
tax to be raised by the town ; the remainder will be the 
amount to be raised on the property. Having done this 
divide the whole tax to be raised by the amount of taxable 
property and the quotient will be the tax on $1. Then, 
multiply this quotient by the inventory of each individual, 
and the product will be the tax on his property. 

A certain town is to be taxed $4280,. the property on 
which the tax is to be levied is valued at 81000000. Now 
^ere are 200 polls, each taxed $1,40. The property of 
A is valued at $2800, and he pays 4 polls, 
B's at $2400 pays 4 polls, E's at $7242 pays 4 polls, 
C's at $2530 pays 2 " F's at $1651 pays 6 ^ 

D's at $2250 pays 6 « G's at $1600,80 pays 4. 

What will be the tax on one dollar, and what will ,be A's 
tax. Also the tax on each ? 

$l,40x200=$280 amount of poll tax. 
$4280^-$280=$4000 amount to be levied on property. 

$4000 -f- $1000000 =4 mills on $1. 
Then, to find the tax of each, as A's for example. 
A's inventory $2800 

,004 

11,20 

4 polls at $1,40 each 5,60 

A's whole \&^' $16,80 

. In the sanle manner the tax of each person in the town- 
ship may be found. 
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The assessors after finding the per cent, or the amount 
to be raised on each dollar, often form a table showing the 
amount which certain sums would produce. Thus, after 
having found, as in the last example, that 4 mills is to be 
raised on each dollar, we can, by multiplying by the seve-i 
ral numbers 1, 2, 3, 4, obtain the following table. 



V * 


$ 


« 


$ 


$ 


1 gives 0,004 


20 1 


^ives 0,080 


300 gives 1,200 


2 " 0,008 


30 


" 0,120 


400 " 


1,600 


3 " 0,012 


40 


" 0,160 


500 " 


2,000 


4 « 0,016 


50 


" 0,200 


600 " 


2,400 


5 " 0,020 


60 


« 0,240 


700 « 


2,800 


6 " 0,024 


70 


« 0,280 


800 « 


3,200 


7 " 0,028 


80 


« 0,320 


900 " 


3,600 


8 « 0,032 


90 


" 0,360 


1000 " 


4,000 


9 « 0,036 


100 


" 0,400 


2000 " 


8,000 


10 « 0,040 


200 


" 0,800 


3000 « 


12,000 .\ 



1. Find the amount of B's tax from this table. 

B's tax on $ 2000 . . is . $ 8,000 
B's tax on 400 . . is . S 1,600 
B's tax on 4 polls, at $ 1,40 . $ 5,600 

B's total tax . . is . $15,200 



2. Find the amount of C's tax from the tables. 



C^s tax on $2000 
C's tax on 500 
C's tax on 30 
C's tax on 2 polls 

C's total tax 



is . $ 8,000 

is . $ 2,000 

is . $0,120 

is . $ 2,800 

is . $12,920 



In a similar manner we might find the taxes to be paid 
by D, E.&C 
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EQUATION OF PAYMENTS. 

In finding the equated time of payments, for several 
sums due at different times, any day may be assumed as the 
one from which we reckon. Thus, if I owe Mr. Wilsoo 
$100 to be paid on the 15th of July, $200 on the 15th of 
August, and $300 on the ninth of September, and ive re* 
quire the mean time of a single payment, it would be mo- 
convenient to estimate from the first of July. 

From 1st of July to 1st payment 15 days 
« u "to 2nd payment 45 days 

<* ** <* to 3rd payment 70 days 



Then, by rule giTen in page 227 
we have 



100xl5» 1600 
200x45=: 9000 
300 x70=21000 

600 6|00)31 5|00 

52f" 



Hence, the amount will fall due in 52^ days from the 
1st of July : that is, on the 22nd day of August. 

But we may, if we please, demand at what time the pay- 
ment would be due from the first of June. 

From June 1st to 1st payment 45 days 
u tt u (( 2nd payment 75 days 
u u a u 3rd payment 100 day« 

Thus 100 X 45«« 4500 

200 X 75=15000 
880X^00^30000 

600 6|00)495|00 
8?L- 

Hence the pa3rment becomes due in 82^ days from June 
Ist, or on the 22nd of August — the same as before. 

Jjfiy day may^ therefore he taken as the one Jrom whkk 
tJke mean lln^e is cslimaled 
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Ex. 1. Mr. Jones purchased of Mr. Wilson, on a credit 
of six months, goods to the following amounts, 

15th of January,, a bill of $1250. 
10th of February, a bill of 1000. 

6th of March, a bill of 800. 

8th of June, a bill of 750. 

He wishes, on the 1st of July, to give his note for the 
amount ; at what time must it be made payable. 

Jins, Sept. 1. 

Ex. 2. Mr. Jones bought $2000 worth of goods : he 
was to pay $800 in five months, $600 in six months, and 
the remainder in eight months; what will be the tiipe of 
credit, if he pays the whole amount at a single payment ? 

*B.ns. 6 mo. 6 days. 

Ex. 3. A owes B $200, of which $40 is to be paid in 
3 months, $60 in 5 months, and the remainder in 10 
months *, what is the mean time of payment ? 

Atis, 7 mos. 3 days. 

Ex. 4. Bought several lots of goods, as follows : 
A bill of $650, June 6th, 
Do. of 890, July 8th, 
Do. of 7940, August 1st. 

Now if the credit is 6 months, at what time will the 
whole become due ? Ans. Jan. 24th. 

Ex. 5. Bought goods to the amount of $1280, to be paid 
for as follows, viz. : on^-fourth in cash, one-fourth in 6 
months, one-fourth in 7 months, and the remainder in one 
year; what is the average time of payment? 

Ans, 8 mo. 10 days. 

Ex. 6. Mr. Johnson sold, on a credit of 4 months, tli? 
following bills of goods, 

AprU Ist, a bill of $1450. 
May 7th, a bill of 1250. 
June 5th, a bill of 850. 
At what time will the whole become due ? 

Jlns, August 28th. 
15» 
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CUSTOM HOUSE BUS^NESa 

Persons who bring goods, or meFchandise, into th6 
United States, from foreign countries, ftre required to pay, 
at the ports where they are landed, a certain amount on 
their vahie, called a DiUy, This duty is imposed by the 
General Government, and must be the same, on the same 
irticles of merchandise, in every part of the United States. 

Besides the duties on merchandise^ vessels employed 
in commerce are required, by laW) to pay certain sums for 
the privilege of entering tlie ports. These sums are large 
or small in proportion to the size or tonnage of vessels. 
The moneys arising from duties and tonnage, are called 
revenues* 

In order to secure the faithful collection of the revenues, 
the government has established an ofHce in each seaport, 
railed a Custom House^ and the ofHcers attached to it, are 
"ailed Custom House Officers. 

For the purpose of ascertaining, with certainty, the 
amount of duties to be paid, it is provided, by law, that the 
cargoes of vessels employed in foreign commerce, shall be 
weighed, or gauged, by the Custom house officers. In 
the Custom house weight, or gauge, of merchandise, cer- 
tain allowances are made on account of the boX) cask, bag* 
&c., which contains the goods; and also on account of 
leakage and breakage. 

Draft is an allowance from the weight of each box io 
favor of the buyer, for waste^ &c. It is always deducted 
before the tare. 

Tare is an allowance made to the buyer for the weight 
of the hogshead, barrel, box or bag, containing the com- 
modity sold. 

Gross Weight is the whole weight of the goods, together 
with that of the hogshead, barrel, box, bag, &c., which 
contains them. 

J^et Weight is what remains after all the deductions 
are made. 
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The following is the allowance for draft 

hi a single box, weighing 1 cwt^ or 112 lbs., 1 lb. 

u u u u abore 1 c wt, and under 2 cwt, 2 lb. 
« « « « ** 2 cwt.,aiid « 3 cwt, 3 lb. 
a u u a u 3cwt,and « lOcwt, 41b. 
u u u u « iOcwt.,and " 18cwt,7lb. 
u a u a a 18 cwt., and upward, 9 1b. 

It (Ejhould be borne in mind, Uiat the «at« is reckoned 
fler the draA has been allowed, in computing the tareiy 
ny remainder which is less than half a pound, is omitted ; 
<ut when it is over half a pound it is reckoned as a pound. 

The following table shows the rates of tare. 

Sugar in casks, (except loaf,) . . 12 per cent 

Sugar in boxes, ...... 15 per cent 

Sugar in bags or mats, ..... 5 per cent 

Sugar-candy in boxes, .... 10 per cent 

Cheese in iMimpers or baskets, • 10 per cent 

Cheese in boxes, ....•* 20 per cent 

Candies in boxes, • • • . • 8 per cent 

Chocolate in boxes, • «... 10 per cent 

Cotton in bales, 2 per cent 

Cotton in ceroons, • • • « • 6 per cent 

Cllauber salts in casks, • . . . 8 per cent 

Nails in casks, • • » • % ^ » 8 per cent 

Pepper in casks, ..«••• 12 per cent 

Pepper in bales, * 6 per cent 

Pepper in bags, •»•••• 2 per cent 

Soap in boxes, ••*•»«. 10 per cent 

Shot in casks, • • 3 per cent 

Twine in casks, ..•••. 12 per cent 

Twine in bales, 3 per cent 

Liquor in casks, (for leakage,) . 2 per cent 
Beer, ale, and porter in bottles, 

(for leakage,) 10 per cent 

All other liquors in bottles, . • 5 per cent 

Or the importer may have them counted, and pay duty 
n the actual amount 
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The common size bottles are estima||0d, at the custom 
house, to contain 2f gallons per dozen. 

If the tare on any merchandise is stated in the invoice^ 
or bill, the importer may have it allowed at the time of 
making his entry. The consent of the collector is neces- 
sary. 

EXAMPLES. 

1. What is the net weight of 80 hogsheads of sugar, the 
gross weight of each hogshead being 8 cwt 3 qrs. 

78400 lb. gross weight 
80x4 = 320 1b. draft 

. 78080 
12 per cent is 9369,6 lb. tare 

jgng. 68710. 4 

DUTIES. ' 

Duties paid on goods imported into the United States, 
are either specific^ or ad valorem. 

A specific duty is fixed at a certain sum on goods, as so 
much per square yard, per hundred weight, per hogshead, 
or per gallon. 

kn.ad valorem duty, is such a per cent on the actual 
cost of the goods in the country from which they are im- 
ported. Thus an ad valorem duty of 1 5 per cent on English 
cloths, is a duty of 15 per cent on the cost of cloths im- 
ported from England. 

It should be observed, that all allowances on account 
of draft, tare, &C., are made before the amount of duties is 
computed. 
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This book should be returned to 
the Library on or before the last date 
stamped below. 

A fine of five cents a day is incurred 
by retaining it beyond the specified 
time. 

Please return promptly. 
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